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PAR  STANISLAS  HEUNIER. 


Ayant  it6  depuis  de  longues  aon^es  appel^  k  ^tudier  d'une  manifere 
tr^s  approfondie  de  Dombreux  ty[>es  de  glaciers  et  de  regions  pr^sea- 
tant  des  traces  de  glaciers  maintenant  disparus,  il  m'a  paru  qu'un 
certain  nombre  d'assertions  accept^es  par  la  majority  des  g^ol<^ues 
ra^ritent  d'etre  soumises  k  une  s^vfire  rfivbion. 

La  coQciusion  de  mes  recherches,  poursuivies  avec  le  plus  graad 
soJD  et  avec  le  souci  domiDateur  de  me  d^gager  de  toitte  opinion 
pi^con^ue,  m'a  amen^  k  contester  quelques  faits,  qui  sont  cependant 
classiques,  et  k  leur  substituer  des  notions  qui  cadrent  beaucoup 
mieux,  suivant  moi,  avec  les  grandes  lignes  de  I'^conomie  plan^tfure. 
J'ai  eu  souvent  &  recueillir  k  leur  ^gard  de  pr^cieux  contrflles  et 
m^me  des  verifications  completes. 

L'id6e  qui  ressortira  des  pages  qu'on  va  lire,  c'eat  qu'un  glacier 
consid^r^  k  part  est  un  appareil  qui,  tout  en  remplissant  son  rdle 
dans  la  physiologie  g^n^rale  de  la  plan^te,  est  en  proie,  pour  son 
compte  propre,  aux  progrfis  d'une  veritable  Evolution.  II  debute 
dans  une  region  qui  offre  les  conditions  favorables;  il  s'accrott  au 
fur  et  &  mesure  de  raraplifieation  de  cea  circonstanccs  hfeureuses; 
il  parvieat  ainsi  k  un  moment  d'apog^e,  aprSs  lequel  il  traverse  des 
phases  de  d^clin,  jusqu'au  moment  de  sa  disparition  totale.  Chemin 
faisant,  le  glacier  pent  entrer  en  relation  avec  un  glacier  voisin  et 
s'engager  avec  lui  dans  une  lutte  ou  competition,  k  laquelle  il  suc- 
corabe,  ou  dont,  au  contraire,  il  sort  i  son  avantage.  Dans  un  cas 
comme  dans  I'autre,  il  en  result*  pour  son  histoire  des  incidents  qui 
procurent  I'explication  de  certaines  circonstance,  souvent  mal  com- 
prises. Enfin,  apr^s  la  cessation  du  glacier  comme  organe  actif, 
il  liusse  des  vestiges  de  son  existence  pass^e,  qui  disparaissent  pro- 
gressivement,  avec  des  details  pr6cieux  pour  la  reconstitution  des 
conditions  climat^riques  des  ^poques  recuifes. 

Cette  etude  de  la  Fonction  glaciaire  pr^sentera  cette  particularity 
de  faire  entrer  en  ligne  de  compte  le  r61e  de  toutea  lea  autres  fonc- 
tions  g^oloffques  et  de  resserrer  par  cons^uent  les  liens  entre  des 
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cbapitres  de  la  Science  qu'on  a  pris  Thabitude  de  consider  comme 
compl^tement  ind^pendaDts  les  uns  des  autrea. 

§  I.  L'Originb  des  Glaciers. 

La  formation  des  glaciers  suppose  {'existence  de  deux  conditions 

tout  &  fait  primordialea:  1°  la  continuity  d'une  temperature  arabiante 

inf^rieure  k  z^ro;  2°  un  sol  suffisamment  incline  pour  que  la  masse 

compacte  soit  anim^  d'un  inouvement  continu  de  glissement. 

II  r&tulte  dela  que,  sous  les  latitudes  oix  la  temperature  moyenne 
de  Tann^e  est  sup^rieure  &  z^ro,  un  glacier  ne  pent  se  former  que  sur 
des  points  du  sol  convenablement  eievfe  et  atteignant  en  consequence, 
des  zones  atmospberiques  suffisamment  froides,  en  raison  du  degM 
atmothermique.  Cela  peut  s'exprimer  en  disant  que  I'origine  des 
glaciers  dans  les  regions  situ^es  en  dehors  des  zones  polaires,  est  liee 
directement  k  la  suirection  des  montagnes,  ou,  si  I'on  aime  mieux,. 
&  I'exercice  de  la  fonction  corticale. 

On  sMt  que  la  temperature  de  I'atmosphSre  decrott  reguli^rement, 
&  mesure  que  Ton  s'eiSve,  de  1  degre  par  185  metres,  II  en  resulte 
qu'h  une  certaine  altitude,  il  n'y  a  plus  de  vapeur  d'eau  dans  I'tur, 
mais  seulement  des  particules  glacees,  des  aiguilles  criatallines  qui  se 
comportent  comme  des  poussifires  atmospberiques  et  tombent  lorsque 
I'air  est  calme.  Quand  elles  parvieunent  dans  des  zones  inferieures 
plus  echauffee,  elles  se  transforment  en  vapeurs  et  n'arrivent  au  sol 
que  par  les  temps  d'hiver. 

Les  sommets  montagneux  constituent  des  receptacles  tout  prepares 
pour  I'eau  crbtallisee,  et,  se  couvrant  de  neigc,  deviennent,  par 
contre-coup,  des  centres  de  rayonnement  de  froid. 

Suivons  done  d'alwrd  revolution  des  montagnes  pour  arriver  & 
celle  des  glaciers. 

Le  grand  Plateau  centre — asiatique,  d'une  altitude  de  pr^s  de  6,000 
mfetres,  represente  les  premieres  etapes  du  pbenomfene  de  surrection 
de  montagnes  assez  hautes  pour  recevoir  la  aeige,  avec  une  consti- 
tution tre*  eioignee  de  celle  des  montagnes  proprement  dites. 

II  requite  de  I'etude  des  ^chantillons  rapportes  au  Museum  Na- 
tional d'Histoire  Naturelle  de  Paris,  par  M.  Bonvalot  et  le  Prince 
Henri  d'Orieans,  que  les  parties  les  plus  hautes  du  massif  Pamirien 
consistent  en  assises  jurassiques  fossilif^res,  qui  n'ont  aucune  appa- 
rence  des  roches  mfitamorphiques.  Ce  sont  des  calcaires  argileux 
friables,  trfts  ressemblants  h  ceux  qui  entrent  dans  la  constitution 
des  repons  franqaises  les  moins  tourmentees,  comme  les  departe- 
ments  du  Calvados  et  de  I'Yonne. 
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Leur  transport  vertical  jusqu'aux  altitudes  oil  ils  atteigneot 
muntenant,  est  le  r^ultat  de  "  bossellements  g^n^raux,"  qui  nous 
apparaissent  comme  des  contre-coups  de  travaux  souterrains  eo 
rapports  directs  avec  la  production  des  montagnes.  La  coraparaison 
avec  maintes  locality  condubent  k  une  conception  qui,  bien  que 
tr^  directement  connexe  h  I'btstoire  des  glaciers,  conceme  cependant 
avant  tout  te  chapitre  orog^nique.  Cest  que  le  m^canisme  d'oO 
r^sultent  les  montagnes  est  hannoniquement  subordonn^  au  regime 
g^n^ral  du  globe  qui  doit  traverser  les  phases  successives  d'une 
Evolution  veritable;  qui  doit  en  outre  proc^der  aux  modifications  de 
son  6tat  g^n^ral,  sans  compromettre  les  conditions  d'^quilibre  de  la 
surface,  parmi  lesquelles  se  sigoalent  cellea  qui  sont  propres  au 
d^veloppement  de  la  vie. 

Sans  y  insister,  il  est  digne  de  remarque  que  I'^corce,  forcfe  de 
suivre,  dans  sa  contraction  continue,  le  noyau  fluide  qui  la  supporte, 
doit  se  refouler  sur  elle-mgme,  se  doubler  k  la  faveur  de  plis  et  de 
charriages,  sans  qu'il  en  rfeulte  i>our  la  surface  autre  chose  que  des 
tremblements  de  terre  dont  les  plus  graves  ne  d^terminent  jamais 
que  des  catastrophes  locales,  ne  laissant  apr^s  elles  aucune  trace 
giologigue  permanente. 

Aussi  bien,  on  peut  consid^rer  un  massif  du  genre  du  Pamir  comme 
contenant,  en  profondeur,  une  vraie  cbatne  de  montagnes  qui  s'est 
soulev^e  lentement,  aprte  sa  constitution,  au  titre  de  simple  detail 
du  grand  ensemble  en  proie  au  bossellement  g^n^ral.  II  faudra, 
pour  que  la  montagne,  caract^ris^e  par  sa  structure  br^chiforme  et 
son  £tat  m^tamorphique,  appar^sse  au  jour,  que  des  actions  extemes 
la  d^barrassent  de  sa  couverture  de  sediments  ayant  ^chappS  aux 
efforts  m^caniques  et  aux  actions  calorifiques.  De  1^,  cette  masse 
formidable  de  debris  rocheux,  dont  les  montagnes  sont  toujours 
entourtes  et  dont  le  d^layage  et  I'entraJnement  par  les  eaux  pluviaires, 
alimcntent  la  sedimentation  aqueuse. 

Bonvalot*  nous  a  donn^  la  description  de  I'^rosion  colossale  dont 
le  plateau  du  Thibet  est  le  theatre,  du  fait  de  la  pluie  et  des  autres 
agents  de  I'intemp^risme :  "Aprte,  dit-il,  que  la  meige  sera  tomb4e 
dans  les  mois  qui  suivront  et  que  I'^t^  sera  venu,  le  soleil  fondra  ces 
Tiserves  prodigieuses  d'eau  et  ce  sera,  aux  alentours  de  la  chafne 
Dupleix,  une  ddb&cie  de  fin  du  monde,  Une  Inondation  diluvienne 
d^posera  des  lacs  sur  les  hauts  plateaux,  les  traversera  de  rivieres  qui 

'  De  Paris  au  Tonkin  h.  Iravers  le  Thibet  inronnu,  p.  215  et  sujv,  1  vol  in  8' 
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entralneroiit  lea  bouea  ^pusses  et  laisseront  aux  Bancs  des  coUiDes  et 
dans  lea  anaea,  les  d^bria  des  hauteurs.  Cea  d£p6ts  restent  li 
jusqu'&  I'^t^  auivant,  car  I'hiver  arr^te  le  cours  des  fleuves.  Puis, 
la  chaleur  du  soleil  a^t;  elle  liqu4fie  lea  masses  solidifi^;  cellea-ci 
s'^branlent,  coulent,  s'emporteat,  reprennent  lea  d^p6ta  oil  ellea  lea 
OQt'laiBS&  k  I'entr^e  de  I'hiver  et  les  enl^vent.  D'annte  en  atmte, 
^tape  par  £tape,  ellea  finissent  par  les  charrier  toujours  plus  baa, 
sans  cesse  obstruant  les  valines,  ^lai^iasant  les  gorges,  deviant  les 
fleuves,  ^talaut  les  deltas."* 

Done,  les  masses  superficielles  seront  successivement  dSmanteltes, 
puis  supprim^es  et  le  massif  orog^nique,  refouIS  et  m€tamorphis§, 
se  d^agera  comme  le  produit  d'une  gestation  et  d'une  v^itable 
d^hbcence  de  ses  enveloppes  protectrices.  C'est  comme  un  d€t^l 
n&essaire  du  ph^nom^ne,  que  nous  apparait  la  suppression  des 
portions  superficielles  d'un  pays  dont  le  sous-sol  a  ^t^  refouU  aou- 
terrainement,  par  des  successions  g^n^ralement  tr^  nombreuaes  de 


Ajoutona  que  les  observatcura  sent  d'accord  pour  voir  avant  tout 
dana  nos  grandes  chatnes,  Alpea,  Pyr^n^,  Caucase,  Himalaya,  dea 
r^idus  d'grosion  pluviaire.  On  est  all^  parfoia  jusqu'^  dire  que  lea 
Alpea  out  dCl  perdre  de  cette  mani^re,  autant  de  substance  qu'elles 
en  ont  conserve.  C'eat  au  cours  de  cette  suppreaaion,  que  lea  chaines 
sont  devenuea  peu  h  peu  de  vraies  montagnes  et  qu'sllea  out  apparu 
au  jour  comme  lea  "ossementa  composant  le  squelette  de  la  terre" 
selon  une  expreaaion  restfe  c^i^bre. 

Diaons  en  passant  que  le  tremblement  de  terrc  est  la  cauae  efficiente 
des  montagnes  qui,  une  foia  ^difi^ea  par  lui  dana  les  profondeurs  de 

'  Le  Plateau  thiWtain,  n'est  pas  plus  une  rggioQ  glaciaira  que  U  Burface 
plane  de  la  Sib^rie,  dans  laquelle  se  trouve  le  point  de  temperature  minimum  de 
toute  la  surface  teireatre.  Nous  trouvons,  quant  au  i^sinie  dea  Beiges,  un  example 
analogue  dans  la  Terre  de  Grinnel,  explor^e  par  Greely,  en  1889  (Voir:  Don*  Us 
Glacet  arctiqueg,  p.  270  in  8°  Paris  1889).  "Cette  lie,  situ^e  par  82°  de  latitude 
nord,  est  entour^c  d'une  ceinture  de  glaciers  et,  malgrS  cette  circonstance,  elle 
prdseate  dans  son  int^rieur  des  regions  relativeraent  [ertiles,  od  paiseent  toute 
t'aDD6e  de  trfis  nombreux  troupeaux  de  bceufa  musqute  {Oi/ibos  mosehalus). 
Suivant  I'expreesion  du  botaniste  cfl^brc,  Joseph  Hooker,  la  Terre  de  Grinnel  a 
"Don  pas  un  gianteau,  mais  une  ceinture  de  glacee."  £t  Greely  £crivait:  "La 
question  des  conditions  physiques  de  rint^rieur  de  la  Terre  de  Grinnell  est  r^solue 
maiutenant,  comme  Toot  fait  pour  la  Terre  Verte,  lee  d^couvertea  de  Nordens- 
kjold." 

""        mdition  consistent,  ajoute  le  voyageur,  en  ce  que  le  terrain,  montagneux 


et  abrupt,  ne  permet  pas  aux  neiges  abondantes  de  I'hiver  de  se  uuuuveiiu  uju]^- 
temps.  De  nombreusea  valines,  longues  et  £troites,  sont  hSriss^es  d'une  auantit^ 
inorme  de  rochee  nues,  dont  les  angles  aident  k  concentrer  la  chaleur  du  soleil 
pendant  I'^t^;  cea  valines  servent  d'^missairea  aux  neiges  fonduea  qui  s'dcoulent 
sur  leum  falaises.  Le^i  rivieres  de  la  saison  chaude  drainent  le  aol  rapidement 
et  longtemps,  avaot  le  retour  des  fortes  gel6es,  toute  la  neige  a  disparu." 
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la  croflte  terrestre,  sont  mises  progressivement  &  d^couvert,  en 
attendant  qu'elles  soient  ulterieurement  3upprim^  par  le  jeu  des 
actions  exteroee,  telles  que  la  plute  et  I'Oc^an.  Exemple  remar- 
quable,  par  aea  dimensions  et  par  le  contraste  complet  qui  distinguent 
les  unes  des  sutres  ses  diEFSrentes  phases,  de  ces  cycles  innombrables 
dont  I'ensemble  constitue  toute  la  pliysiol(^e  de  la  Terre. 

C'est  aussi  le  proc^^  par  lequel  s'41abore  le  genre  de  gisement 
favorable  k  T^tablissement  des  glaciers.  Et  nous  voici  ramen^  au 
coeur  rnSme  de  notre  sujet. 

L'^rosion  s'attaquant  &  la  surface  des  couches  soulev^ea  par  un 
bossellement  g^n^rat  en  m^me  temps  que  le  noyau  orog^nique 
q'elles  recouvrent,  en  modifie  progressivement  la  surface,  d'abord 
continue  et  unifonne  comme  celle  des  grands  fonds  de  mer.  Ce 
travail,  parall^le  k  I'oeuvre  de  surrection  qui  peut  se  continuer 
pendant  des  p^riodes  g^olt^iques  enti^res,  favorise  celle-ci  en  diminu- 
ant  peu  k  peu  le  poids  de  la  mati^re  k  soulever. 

§  2.  PouvoiR  DE  Transport  des  Giaciers. 
Le  glacier  est  un  merveilleux  appareil  de  condensation  de  I'hu- 
midit^  a^rienne,  qui  s'y  convertit  en  neige,  puis  se  transforme  en  n6v6 
et  en  glace.  C'est  en  rafime  temps,  un  centre  de  dispersion  aqueuse, 
car  il  s'y  fait  une  Evaporation  active,  mtoe  par  le  froid  et  surtout 
quand  le  vent  souffle.  Cette  activity  qu'il  manifeste  dans  I'atmos- 
phdre,  le  glacier  la  d^ploie  sur  le  sol,  en  transportant  des  particules 
rocheuses  de  toutes  dimensions.  Le  poids  n'intervient  pas  plus 
que  la  density  relative  des  debris:  toutes  les  pierres,  m£me  les  plus 
grosses,  sont  port^es  sur  le  dos  du  glacier.  Ces  sortes  de  "  flotteurs" 
sont  emportfe  comme  les  corps  lagers  k  la  surface  des  rivieres,  et  ils 
vont  s'acumuler  sur  les  beiges  en  cordons  long^tudinaux  ou  moraines 


II  y  a  cependant  des  differences  relativement  aux  cours  d'eau,  et 
en  particulier  celles  qui  concement  les  affluents  ainsi  que  la  terminaison 
du  glacier,  comparable  k  I'embouchure.  Le  melange  des  filets  prove- 
nant  de  deux  glaciers  qui  se  confondent  n'^tant  pas  possible  comme 
celui  des  fflets  constitutifs  des  cours  d'eau,  les  lisEr^  mitoyens  de 
corps  flottants  s'associent  en  trainees  longitudinales  dites  moraines 
m^dianes.  En  outre,  les  corps  min^raux  port^  jusqu'&  la  region  de 
fusion,  au  lieu  de  constituer  un  delta  ou  quclque  sediment,  s'accu- 
mulent  sans  ordre  en  un  bourrelet  connu  sous  le  nom  de  moraine 
frontale  et  qui  fait  comme  une  fortification  derri^e  laquelle  le  glacier 
vient  mourir. 
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En&n,  les  glaciers  qui  aboutissect  k  la  raer  pr^ipitent  de  leur  front 
au  fond  de  I'eau,  desquantit^  de  mat^rlaux  que  les  courants  ne  laissent 
pas  s'accumuler  sous  forme  de  moraine.  Trife  plus  ou  moins  par 
grosaeur  et  ^talfe  en  nappes  qui  prennent  i  certains  ^gards  I'allure 
des  sediments  ordinaires,  ils  vont  s'emmagasiner  dans  des  fjords  qui 
finissent  par  en  $tre  comblfe.  Et  les  icebergs,  d^tach^s  du  front 
terminal  s'ea  vont,  quelquefois  fort  loin,  laissant  tomber  au  fond 
de  la  mer  des  debris  rocheux,  de  gros  blocs  essentiellement  erratiques. 

§  3.  Erosion  olaciaire. 

L'^rosion  produite  par  le  glacier  est  considerable  et  tr^s  par- 
ticuli^re.  II  agit  indirectement  sur  les  formations  qui  I'environnent 
en  activant  I'intemp^risme,  c'est-^-dire  en  donnant  un  grand  volume 
aux  pluies  et  en  provoquant  des  coi^^lations  locales  qui  d^sagr^gent 
les  roches.  De  plus,  par  sa  faculty  de  transport,  il  prive  constamment 
les  parties  4rod6es  de  la  protection  des  ^boulis,  si  efficace  ailleurs. 

Mais  c'est  surtout  par  son  action  directe  sur  sa  valine  que  le  glacier 
travaille  k  la  demolition  de  la  montagne.  D'apr^s  les  observations 
de  Dollfus-Ausset,'  le  glacier  de  I'Aar  qui,  avec  ses  affluents,  n'a 
qu'une  surface  de  60  kilometres  carr^s,  foumlt  par  jour  100  mfitres 
cubes  de  sable  qui  sont  emport^s  par  le  torrent.  L'ablation  des 
valines  par  les  glaciers  est  done  biea  sup^rieure  k  celle  que  produisent 
la  plupart  des  cours  d'eau,  k  ^gale  superficie  de  bassin. 

Le  sol  sous  le  glacier,  subit  une  friction  considerable  du  fait  des 
graviers  et  des  pierrailles,  veritable  matelas.  interpose  entre  la  glace 
et  ie  roc.  M.  Vallot*  a  insist^  sur  ce  fait  que  la  voflte  geiee,  k  la  Mer 
de  glace  de  Charaonix,  n'est  pa^  moulie  sur  le  sol,  mais  lui  est  simple- 
ment  tangente.  Le  torrent  sous-glaciaire  s'est  mem^e  un  veritable 
tunnel. 

L'eEBcacite  Erosive  du  glacier  n'en  fut  pas  moins  longtemps  con- 
testee  et  n'est  encore  admise,  par  certains  geologues,  qu'avec  des 
restrictions  et  comme  k  regret.  Lapparent,  dont  le  Trait6  de  Giologie 
a  la  pretention  de  resumer  I'opinion  generale,  a  ecrit  en  1885:°  "Nulle 
part,  on  n'a  vu  les  glaciers  creuser,  affouiller  un  lit  compose  de 
roches  dures,  ni  d^couper  leurs  parois  comme  font  les  torrents  .  .  . 
Un  glacier  n'est  done  pas,  comme  un  torrent,  un  instrument  efficace 
d'erosion  .  ■  .  ;  autant  qu'on  en  peut  juger,  par  ce  qui  se  passe 
aujourd'hui,  un  glacier  ne  cree  pas  sa  valiee,  etc  ,  .  . " 

'D'aprte  Ed.  CoLLOMB  memoirea  sur  le  glaciers  actuels,  Annates  de  mines 
(5)' XI,  198. 

'  AnTiales  de  VObierraUrire  mittorologique  du  Monl-Blant,  III,  Paris,  1898. 
•2'i5<iitionp.  285. 
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En  1893,  le  m^e  auteur  ffusut  parler  autremeot  t'opinion  g^n4- 
raler*  "On  a  beaucoup  discut^,  dit-il,  sur  la  puissance  d'erosion  des 
glaciers.  Quelques-uns  la  croient  considerable;  d'autres  seraieat 
port^  h  la  regarder  comme  n^ligeable.  La  v^rit^  semble  se  trouver 
entre  ces  deux  extremes  ...  En  piincipe,  puisque  le  glacier  est  un 
fleuve  de  glace  dont  I'allurt  ne  diff^re  de  celle  des  eaux  courantes  que 
par  une  vitesse  incompf^ablement  moins  grande,  il  doit  comme  les 
fleuves  tendre  vers  un  profil  d'^uilibre  et,  tant  que  ee  profil  n'est 
pas  atteint,  le  pouvoir  de  la  glace  doit  a'employer  k  modifier  en 
cons^uence  la  forme  du  lit  .  .  .  Mfime  les  roches  les  plus  dures 
du  fond  ne  peuvent  ichapper  K  cette  action,  car  les  blocs  que  trans- 
porte  la  glace,  pouss^  par  une  pression  considerable,  agissent  sur  le 
fond  et  les  parois  comme  de  puissants  outils,  etc. " 

II  y  a  bien  longtemps  que,  pour  ma  part,  j'u  soutenu  I'opinion 
que  les  glaciers  r4alisent  par  le  frottement  des  pierrwlles  qu'ils  entratn- 
ent  sur  les  roches  qui  les  supportent,  un  ^nei^que  travail  d'erosion. 
J'^crivaisen  1891:* 

"Di'ik  j'ai  eu  bien  souvent  I'occasion  de  faire  remarquer  que  la 
zone  des  roches  moutoun^es  au-dessus  de  la  glace  dans  les  glaciers  des 
Alpes  et  d'ailleurs,  correspond  k  des  points  od  la  glace  n'atteint  plus, 
justement  parce  que,  grilce  &  son  action  Erosive,  elle  a  p^n^tr^ 
verticalement  dans  la  masse  rocheuse  sous-jacentc.  Etle  est  vrai- 
ment  comparable  k  une  scie,  entrant  dans  une  pi^ce  de  bois  et  qui 
bient6t  se  meut  au-dessous  des  points  qu'elle  a  sci6a  pr6c6demment 
mais  qui  ne  datcnt  pas  d'un  temps  oil  sa  lame  aurait  6t6  plus  lai^e. " 

"Ceux  qui,  dit  Tyndall'  ont  soutenu  que  les  glaciers  creusent  les 
valines,  n'ont  jamais  dit,  ni  voulu  dire,  que  ce  fflt  le  bee  du  glacier 
qui  agit  dans  ce  cas.  Pour  le  glacier  de  Morteratsch  (Gngadine), 
le  travail  de  creuaement,  qui  s'effectue  certainement  dans  des  pro- 
portions plus  ou  moins  grandes,  doit  §tre  bien  plus  considerable  en 
haut  qu'eo  bas  du  glacier." 

La  r^atite  et  I'lmportance  de  la  denudation  glaciaire  est  aujour- 
d'hui  reconnue  par  un  grand  nombre  d'observateurs  parmi  lesquels 
nous  citerons  M.  Richter*  et  M,  W.  Salomon."* 


•  TraUi  *!  GioUigie,  3'  6dition,  p.  279,  1893. 

»L«  NaturalUle,  livraison  du  15  Janvier  1892,  N"  118,  p.  19. 

•  Les  Glaciers,  p.  95  I  vol.  in  8°,  6'  Mition  Paris  1894. 

'  Geomorphologische  UntersuchuDgen  ia  dec  Hochdpen,  Pelermann's  Miltheil- 
unoen,  132*  livraison,  1900,  p.  103. 

■°  Konnen  Gletscher  ein  anatehendem  Fels  Kare  Beckeo  und  Th&ler  erodleren? 
NeueiJahrbuchfilrMineralospe,GeologieU7uiPaldonUilagie,l9Q0,T.n,pp.n7-ia8, 
2  pi. 
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L'attaque  s'exerce  mfime  aux  d^pens  des  roches  moutonn^es. 
En  effet,  dans  dea  excursions  sur  la  Mer  de  Glace,  aux  Fonts  et  au 
Mauvais  Fas,  comme  dans  celies  sur  les  glaciers  de  la  Haute-Engadine 
et  de  bien  d'autres  regions,  j'ai  6t6  frapp§  de  ce  fwt  que  le  poli  des 
roches  moutonn^s  qui  dominent  la  glace,  n'est  pas  le  mSme  k  toutes 
les  hauteurs:  mSme  de  loin,  on  constate,  tr^s  nettement  en  bien  des 
points,  qu'il  est  de  plus  en  plus  imparfait,  c'est-a-dire  de  plus  en 
plus  alt^r^,  &  mesure  que  Ton  s'^l^ve.  En  outre,  la  Iimite  supdrieure 
de^  polls  est  loin  d'etre  aussi  nette  que  la  Iimite  supSrieure  du  glacier 
et  on  voit  des  lambeaux  de  roches  polies  s^par^s  de  la  masse  g^a^rale 
des  roches  moutonnSes,  situ^es  plus  bas.  Ces  circonstances  curieuses 
s'expliquent  par  la  penetration  verticale  du  glacier  dans  la  masse 
des  roches  qui  le  supportent,  gr4ce  &  un  luecanisme  identique,  k 
celui  qui  fait  p^n^trer  dans  une  pierre  le  fil  emeris^  du  lapidaire. 
En  effet,  I'ige  des  diff^rentes  parties  du  polbsage  est  loin  d'etre  le 
meme:  les  parties  hautes  sont  plus  anciennes  que  les  autres  et,  en 
consequence,  elles  out  eprouve  plus  longtemps  Taction  desagregeante 
des  i ntem paries ;  en  mSme  temps  que  les  roches  moutonnees  gagnent 
par  en  bas,  4  cause  de  la  penetration  verticale  du  glacier  dans  le  sol, 
elles  perdent  par  en  haut,  sous  I'influence  de  I'intemp^risme.  On 
pent  done  en  conclure  qu'elles  ont  pu  jadis  atteindre  une  altitude 
encore  plus  haute  que  celle  qu'on  observe  aujourd'hui.  De  sorte 
■que  le  proe^de  employ^  d'ordinaire  pour  restaurer  les  anciens  glaciers 
devrait  conduire  k  leur  donner  une  dimension  encore  bien  plus  grande 
qu'on  ne  la  suppose. 

L'erosion  glacia'u'e,  soit  direete,  soit  mediate,  rev6t  si  bien  tons 
les  traits  esseatiels  de  la  denudation  fluviaire,  qu'elle  affecte  une 
allure  regressive,  quant  &  son  travail  vertical,  se  traduisant  par  le 
phenomfiae  de  Capture,  que  j'ai  reconnu  dfe  1897,  et  sur  lequel  nous 
reviendrons  dans  un  moment." 

§  4.  Evolution  des  Glaciers. 
Les  glaciers  doivent  leur  origine  au  soul^vement  de  la  montagne, 
jusque  dans  les  regions  atmospheriques  de  temperature  suffisamment 
basse;  mais  comme  ils  travaillent  sans  cesse  k  la  demoHr,  elle  subit 
une  diminution  de  volume  et  surtout  de  hauteur  qui  entratne  le 
rapetissement  du  glacier.  La  neige  re^ue  par  le  sommet  etant 
moins  abondante,  la  glace  qu'elle  produit  par  sa  compression  ne 
pent  plus  alimenter  un  courant  aussi  loag  que  precedemment  et  le 

"  C.  R.  Acad,  Sc.  t.  CXXIV,  p.  1043  (10  mai  1897). 
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glacier  abaDdonne,  devant  eon  front,  uae  moraine  tenninale  qu'il 
ne  peut  plus  attelndre. 

II  ne  faut  pas  confoadre  le  recul  dea  glaciers  avec  les  variations 
locales  qu'ils  subissent  du  fut  de  la  m^t^rologie,  par  exempte  & 
la  suite  d'une  s^rie  d'hivers  peu  neigeux.  Le  recul  des  glaciers  passe 
par  des  alternatives,  comme  la  mer  descendante,  dont  la  vague  par- 
fois  semble  regagner  du  terrain;  le  raccourcissement  et  I'allonge- 
ment  temporaire  du  glacier  se  perd  dans  Talture  g^n^ral  du  pb^no- 
mdne,  qui  se  retire  peu  h  peu  vers  Tamont  de  la  valine,  en  laissant  des 
moraines  successives,  trfes  in^galement  espac&s,  et  entre  lesquelles 
le  sol  offre  seulement  une  dissemination  de  debris  rocheux  de  toutes 
grosseurs:  le  terrain  glaciaire  iparpilU  contrastant  avec  le  terrain 
glaciaire  amonceU,  dont  le  type  est  la  moraine. 

Le  glacier  qui  diminue,  change  en  m^me  temps  de  forme:  il  perd 
la  longue  tratnfe  qui  descend  vers  les  parties  basses  et  se  r4duit  k 
la  portion  41argie  des  regions  61ev6es.  Les  Pyr^nfes,  montagnes 
plus  anciennes  que  les  Alpes,  et  qui  par  consequent  subissent  I'^rosion 
depuis  plus  loogtemps,  nous  offrent  cette  aorte  de  glaciers  larges  et 
courts,  s'arrStant  au  haut  de  valines  etroites,  dont  les  6ancs  sont  en 
beaucoup  d'endroits  parfiutement  moutonnes  et  le  long  desquelles 
se  montrent  des  moraines  transversales,  ^chelonnees  de  distance  en 
dbtance,  ce  qui  indique  avec  Evidence  que  le  glacier  y  a  sejoume 
<lans  I'intervalle  de  ses  raccourcissements  successifs.  Imaginons  les 
Pyrenees  remises  en  possession  de  tout  ce  qu'elles  ont  perdu  depuis 
leur  soul^vement,  leurs  sommets  se  retrouveraient  dans  les  zones 
atmospheriques  de  fortes  condensations  neigeuses,  et  les  cirques, 
mieux  aliment^s,  reconstitueraient  des  glaciers  semblables  &  ceux 
des  Alpes. 

Apr^s  le  stade  alpestre  et  le  stade  p>Teneen,  nous  arrivons  au  stade 


Si  Ton  part  de  la  petite  ville  de  La  Bresse,  pour  remonter  la  valine 
du  Chajoux,  en  se  rapprochant  du  sommet  <le  Hohneck,  on  se  trouve 
d'abord  en  presence  de  particularit^s  topographlques  tout  k  fait 
compai*ables  k  celles  que  nous  oEfre  le  bas  des  valines  des  Pyr^nfies. 
De  magnifiques  moraines  se  pr^sentent  aux  regards,  d'autant  plus 
facilea  k  reconnaitre  qu'elles  ont  ^t^  recoup^es  par  la  riviere  et 
entaill^es  pour  le  passage  de  la  route.  Sur  le  flanc  des  coteaux,, 
accidentellement  depouill^s  du  sol  arable,  on  aperQoit  des  surfaces 
de  roches  nettement  moutonnees.  M^,  on  a  beau  continuer  son 
ascension,  jusqu'au  lac  de  Lispach,  qui  s'est  etabli  derrifire  un 
barrage  morainique,  et  m^me  arriver  au  sommet  du  Hohneck,  on  ne 
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rencontre  pas  le  moindre  vestige  de  glace.  Des  plaques  de  neige 
poiuTont  se  voir  encore  jusqu'enaol^t,  dans  lescreuxabrit^sdusoleil; 
m^  en  septembre,  elles  auront  toutes  fcmdu.  Pour  qu'elles  persis- 
tassent,  il  suffirait  d'un  bien  faible  exhaussement  des  Vosges,  d'une 
restitution  h.  la  chaine  d'une  partie  t^ulement  des  mat^riaux  que 
I'^rosion  lui  a  airach^s  et  qui  gisent,  k  I'^tat  de  moraines,  dans  la 
valine  (lu  Chajoux  et  dans  toutes  les  autres  valines  qui  rayonnent  en 
tous  sens. 

Les  Vosges  ont  it4  comme  les  Pyr6n6es;  les  Pyr^nfes  seront  comme 
les  Vosges. 

Certaines  autres  regions  fran(;aises,  comme  la  Bretagne,  le  Cotentin, 
I'Auvergne,  privies  de  glace  et  souvent  mgme  de  moraines,  ont  cepend- 
ant  poss^d^  des  glaciers.  On  y  rencontre  en  effet,  k  la  surface  de  ter- 
rains varife,  des  blocs  erratiquea,  semblablea  k  ceux  que  charrient  les 
glaciers  et  qu'ils  abandonnent  k  leur  moraine  terminale.  La  deter- 
mination paratt  d'autant  plus  Ii5ptime  que  les  monts  d'Arrfe,  par 
exemple,  malgr^  leur  altitude  actuelle  de  simples  collines,  se  r6v6lent 
par  leur  structure  caract^risfe,  comme  les  r^sidus  d'^rosion  d'une 
chaine  primitivement  b&tie  sur  le  module  des  Alpes.  L'intem- 
p^risme  a  disperse  les  moraines,  attaqu^  les  surfaces  polies  des  roches 
moutonn^es;  il  a  laiss^,  provisoirement,  quelques  gros  fragments 
rocheux  particulifirement  r^sistants. 

L'appareil  glaciaire  s'est  done  d^velopp^  successivement  dans  les 
diff^rents  massifs  montagneux,  chaque  fois  que  ceux-ci  ont  pr^seutS 
one  altitude  suffisante  pour  y  assurer  la  persistance  de  la  neige. 
Successivement,  lea  centres  glaciaires  ont  occupy  des  regions  diff6- 
rentes,  et  Ton  peut  croire  qu'au  total,  les  dlverses  ^poques  se  sont 
tres  intimement  ressembl^  par  le  nombre  et  par  le  volume  des  glaciers 
d^velopp^s  durant  chacune  d'elles  et  seulement  repartis  differemment. 

h'Smigralion  des  glaciers,  comparable  k  I'^migration  des  continents 
mais  dont  la  chronologic  est  plus  difficile,  faute  de  fosslles  permet- 
tant  de  les  dater,  doit  Stre  substitude  k  la  conception  d'une  Spoque 
gtaciaiTe,  dans  laquelle  les  diverses  traces  glaciaires  sertuent  contem- 
poraines  les  unes  des  autres,  oH  il  y  aurait  eu  beaucoup  plus  de  glaciers 
que  dans  aucun  autre  temps,  ce  qui  est  esseutiellement  contraire  k 
la  marche,  si  6videmment  continue  et  uniforme,  de  revolution  de  la 
surface  terrestre. 

La  capture  des  glaciers  est  un  point  particulier  et  d'un  haut  int^r^t 
de  leur  Evolution.  La  capture  est  une  analogic  de  plus,  entre  les 
cours  d'eau  solidifiee  et  les  rivieres.  Comme  cea  derni^res,  des  glaciers 
vobios  doiveat  n^cessairement  r^agir  les  uns  sur  les  autres. 
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Imaginons  deux  glaciers  A  et  B,  remplissant  deux  vall^  orient^es 
k  angle  plus  ou  moins  ouvert  I'une  sur  I'autre,  et  dispos^es  de  telle 
sorte  que  le  bassin  sup^rieur  de  A  soit  s^par^  de  la  partie  moyeime  de 
B  par  une  cloison  rocheuse  peu  ^p^sse,  la  pente  de  A  ^tant  plus 
accentu^  que  celle  de  B.  Dans  ces  conditions,  la  regression  de  tout 
I'ensemble  du  glacier  A,  amgne  Tamincissement  de  la  cloison  s^para- 
trice  en  B,  et  plusieurs  voyageurs  ont  directement  observ4  le  pWno- 
m^eet  en  ont  decrit  les  progr^s,  cdnune  sir  Martin  Conway,  en  1898, 
pour  le  Spitzberg,"  et  M.  Williard  D.  Johnson,  pour  les  Etats-Unis, 
en  1899."  Lorsque  la  destruction  de  cette  cloison  s'est  enfin  r^alisfe, 
et  qu'alors  le  glacier  A,  en  consequence  de  sa  pente  plus  forUs,  exerce 
une  veritable  succion  sur  la  glace  de  B  et  la  derive  t,  son  profit,  B  est 
dicapiU,  pour  adopter  I'expression  employfe  k  I'^gard  des  cours  d'eau, 
et  A  a  realise  la  capture  de  la  portion  sup^rieure  de  B. 

Le  glacier  A,  conform^ment  k  la  loi  g^nSrale,  avait  subi  une 
diminution  consfeutive  k  I'abaisaement  de  son  ba.ssin  d' alimentation 
sous  I'influence  de  I'^rosJon;  il  avait  abandonn6  sa  moraine  frontale 
et  en  avait  ^difi^  de  nouveiles  en  arri^re  de  celle-li;  sur  le  terrain 
glaciaire  ^parpili^,  s'6taJt  ^tabli  alors  un  regime  continental  ordinaire: 
production  d'un  ^tang  ou  d'une  tourbi&re,  avee  debris  organiques 
enfouis,  animaux  et  v^g^taux.  Mius  voici  la  capture  qui  a  lieu: 
une  nouvelle  contribution  de  glace  vient  s'ajouter  au  volume  du 
glacier:  il  se  gonfie,  passe  par  dessus  sa  moraine  frontale  qu'il  ^crase 
et  transforme  en  moraine  profonde,  s'avance  sur  la  tourbifere  ou  sur 
retang,  en  recouvre  les  formations  de  son  dSp6t  ^parpillfi  et  r^cup^re 
sa  dimension  primitive  qu'il  peut  mSme  d^passer. 

Puis  la  diminution  ineluctable  reprend  ses  droits;  le  glacier  recule 
de  nouveau  et  finalement  diaparalt.  Et  si  Ton  est  mis  en  presence 
d'une  coupe  du  sol,  int^ressant  les  diverses  formations  dont  nous 
avons  resume  la  production  successive,  on  y  verra:  une  assise  fos- 
siliffire,  argileuse  ou  tourbeuse,  contenant  des  coquilles  lacustres, 
des  animaux  et  des  v^gStaux  terrestres,  intercal^e  entre  deux  niveaux 
glaciaires:  I'inf^rieur  datant  de  revolution  propre  du  glacier  A,  le 
sup^rieur  se  rapportant  au  retour  de  ce  glacier,  enrichi  par  la  capture. 
Ces  conditions  se  retrouvent  dans  un  grand  nombre  de  localit^s, 
par  exemple  k  Diirtein,  k  Utznach,  k  Wetzikon  aupr^  de  Zurich. 
M.  KUian",  ^tudiant  la  gorge  de  Fort   I'Ecluse,  entre  Geneve  et 

"Geographical  Journal,  XII,  No.  2,  p.  137. 

"An  unrecognited  process  in  glacial  trosimi.  Secood  Annual  Report  of  the 
National  Geographical  Society  of  the  United  States  of  America — ^ia  Science 
(de  Londres)  nouvelle  serie  LX,  No.  212. 

w  BtUktin  de  la  Soci&i  GMoffi^ae  de  France  (4')  X.  716  (1910). 
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Bellegarde,  y  a  reconnu  les  traces  de  pluaieura  recurrences  glaciaires 
34par^  par  des  d^pfits  d'alluvions,  indiquant  plusieurs  cycles 
d'^rosiou  succesaifs.  En  effet,  le  nombre  des  nappes  morfuiuquea 
sup^rpos^s  pent  €tre  sup^rieur  h  2,  par  exemple  de  3  ou  de  4,  ou 
mfime  de  6,  corame  on  le  constate  en  certwns  points  de  I'Angleterre. 
Le  fait  tient  au  nombre  de  glaciers  situ^s  dans  un  m^ine  massif 
mont^neux  et  qui  ont  pu  entrer  en  communication. 

CoEoment  tous  ces  faits  ne  nous  mettraient-ils  pas  en  garde  contre 
le  danger  Evident  qu'il  y  aurait  k  regarder  les  diminutions  et  lea 
accroissements  alternatifs  de  deux  glaciers  diff brents,  comme  ayant  &iA 
exactement  concordants  dans  le  temps,  c'est-&-dire  non  pas  seulement 
de  la  m^me  ^poque  g^ologique,  mais  du  mfime  instant  precis.  C'est 
cependant  parce  qu'on  eut  cette  idfe  inacceptable  qu'on  a  cru  k 
I'existence  de  p^riodes  alternatives  de  grandes  extensions  et  de 
reculs  des  glaciers.  Manifestement  il  faut  renoncer  k  cette  conception 
qui  restera  dans  I'histoire  de  la  Science,  comme  le  t^moignage  d'un 
moment  d'aveugleraent. 

§  5.  Le  Grand  PH^NOHfeNG  erratique  du  Nord. 
Nous  aavons  que  les  glaciers  polures,  aboutissant  k  la  mer,  ne 
peuvent  se  construire  de  moraines,  mais  qu'ils  d^posent  le  long  de  la 
cdte,  sous  les  eaux,  une  ^paisse  formations  s^dimentaire,  et  que  chemin 
fwsant,  les  icebergs  entratn^s  par  lescourants,  parsdmentlefoaddela 
mer  de  limons,  de  sables,  de  graviers,  de  pierres,  quelquefois  d'un 
volume  considerable.  Ce  ph^nomdne,  qui  s'est  produit  aux  ^poquss 
g^ologiques  immediatement  antSrieures  4  la  notre,  a  imprim^  un  car- 
act&re  particulier  au  sol  de  vastes  regions.  Une  partic  de  I'Europe, 
constituant  comme  uneaur^ole  autour  de  la  Scandinavieet  comprenaut 
une  large  bande  de  I'Allemagne  et  de  la  Russie  de  I'Ouest  dont  le  sol 
est  relativement  trds  recent,  eat  couverte  de  mat^riaux  ^parpillfe 
ofifrant  le  caractfire  glaciaire.  Ceux-ci  consistent  en  debris  et  parfois 
en  trSs  gros  blocs  de  roches  fort  anciennes.  Parmi  ces  roches,  il  en 
est  de  si  reconnaissables  qu'il  est  facile  de  determiner  leur  lieu  d'ori- 
gine.  Dans  le  nombre  sont  des  calcaires  k  Orthoc&res  venant,  sans 
aucun  doute,  de  File  de  Gothland,  dans  la  mer  Baltique,  et  des 
syenites  zirconiennes,  qui  ont  4te  arrach6ea  aux  rochers  des  environs 
de  Christiana:  lea  uns  et  les  autres  ont  ete  traasport^s  jusqu  aux 
alentours  de  Berlin.  La  disposition  des  lieux  est  telle  qu'on  doit  voir 
dans  la  dbpersion  de  ces  mat^riaux,  le  rfeultat  de  la  dispersion 
d'icebergs  ayant  leur  point  de  depart  dans  les  Alpes  Scandinaves  et 
datant  d'une  epoque  oil  ces  montagnes  etaient  couvertes  de  glaciers 
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pendant  que  les  pays  sur  lesquels  s'est  ^tal6  le  "grand  ph^nomine 
erratique  du  Nord"  ^twent  submerge  sous  les  flots  d'une  mer 
recevant  les  tStes  des  glaciers  su^dois. 

La  persistance  d'un  semblable  pWnonidne  h  travers  des  p^riodes 
g^lc^ques  successives  s'explique  par  un  simple  d4placement  de  la 
locality  oil  il  se  d4veloppe.  Si  TAtlantique  venait  un  jour  &  ae 
d^ss^cher  par  suite  du  souISvement  de  son  fond  au-dessus  du  niveau 
des  raers,  la  ressemblance  des  efifets  qui  s'y  dSveloppent  aujourd'hui 
avec  ceux  qui  ont  pris  naissance  ant^rieurement  en  Allemagne  et  en 
Russie  pourrait  porter  &  faire  admettre  que  les  deux  regions  ont  6t6 
soumises  en  jnSme  temps  au  ph^uom^ne  glaciaire;  et  I'erreur,  cette 
foia  si  manifeste,  accentuera  nos  remarques  de  tout  k  Theure  sur  la 
non-contemporan^it4  des  morwnes  ou  des  roches  moutonn^es,  des 
diverses,  regions  continentales. 

Les  traces  du  grand  ph^nom^ne  erratique  se  retrouvent  en  Am^rique 
du  Nord  comme  en  Europe.  II  irradie  des  sommets  montagneux  du 
Canada,  qui  se  r^v^lent  ainsi  conune  ayant,  dans  le  pass^,  port^  des 
glaciers  aboutissant  k  un  oc^an  Stendu,  dans  ce  temp&-t&,  sur  les 
Etats-Unis. 

Si  Ton  ne  voyaJt  pas  I'Atlantique  &  roeuvre  et  si  I'on  ne  connaissait 
que  les  r^ons  europ6ennes  et  am^ricaines  couvertes  de  terrains 
erratiques,  on  ne  ferait  nulle  difficult^  de  supposer  qu'ellea  ont  acquis 
leurs  caraet^res  sp^ciaux  dans  un  m€nie  moment.  La  notion  foumie 
par  I'existence  de  I'Atlantique  montre  comment  I'opinion  contraire 
est  plus  vraisemblable  et  mSme  comment  il  n'y  a  aucune  raison  de' 
croire  que  toute  la  region  europ&nne  d'une  part,  et  que  toute  la 
region  am^rictune  de  I'autre,  aient  subi  le  ph^nom^ne  erratique 
chacune  d'un  seul  coup.  Tout  porte  k  admettre  que  la  cause  de 
dispersion  des  icebergs  a  dH  se  d^placer  avec  le  temps,  en  consequence 
de  la  propagation  progressive  des  bossellements  g^n^raux  et  de 
r^migration  de  la  mer. 

IL 
La  Question  des  Galbts  strips. 

La  plupart  de  nos  lecteurs  verraient  sans  doute  une  lacune  impar- 
donnable  dans  I'oubli  des  galets  striis  parmi  la  s^rie  des  caract^res 
propres  aux  formations  glaciaires.  K.  von  Zittel,  cet  esprit  d'ordi- 
naire  si  judicieux,  est  alS4  jusqu'i  dire:  "L'indice  le  plus  infaillible 
de  I'origine  glaciaire  d'une  formation  se  trouve  dans  la  presence  des 
cailloux  strips.  On  ne  rencontre  que  tr^s  rarement  des  stries  sur  des 
fragments  de  roches  cristalUs^es,  de  grds  quarteux  et  de  jaspe;  par 
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contre,  elles  ae  font  voir  de  la  maui^re  la  plus  reconnaissable  sur  les 
fragments  calcaires,  particuliirement  sur  ceux  de  couleur  sombre. 
Dans  uae  moraine  profonde  qui  n'a  pas  ^t^  remani^e  et  lav^e  par  les 
eaux,  presque  tous  les  cailloux  calcaires  portent  des  stries  qui  souvent 
soat  aussi  profondes  que  si  elles  avaient  6t6  gravies  avec  un  burin.  "'* 

Tout  le  monde  k  peu  prta,  ^tait  en  ce  temps  lA  du  mfime  avis,  et 
cette  quasi'Unanimit^  en  imposait  assez  aux  dissidents  pour  qu'ils 
conservassent  in  pelto  lea  objections  qui  se  pr^sentaient  A  leur  esprit. 

On  s'explique  d'ailleurs  ju3qu'&  un  certain  point  I'erreur  qui 
consiste  k  attribuer  aux  stries  des  galeta  une  origine  glaciaire  et  Ton 
comprend  qu'une  fois  I'erreur  commise  on  ait  tenu  d'instinct  &  la 
conserver,  parce  qu'elle  semblait  un  guide  commode  dans  la  recon- 
stitution  de  I'histoire  gSologique  des  glaciers. 

Quant  au  premier  de  ces  deux  points  de  vue,  U  faut  reconnaltre 
que  c'est  eurtout  dans  la  masse  des  d^pdte  glaciaires,  et  avant  tout 
dans  les  moraines,  que  les  galets  stri^  ont  ^t4  observes.  Par  example, 
c'est  sur  les  moraines  des  Vosges  qu'  Ed.  Collomb"  a  ftut  les  obser- 
vations, pour  ainsi  dire  initiales,  qui  ont  ^t^  compl^t^es  par  des 
experiences,  prouvant  que  les  galets  strife  passent  k  l'4tat  de  galets 
ordinaires,  quand  on  les  sommet  k  un  frottement  semblable  k  celui 
qui  se  d^veloppe  dans  le  lit  d'un  cours  d'eau. 

On  a  eonclu  de  ces  observations  qu'un  glacier  constitue  un  appareil 
des  plus  fragiles  et  que  sa  dlsparition  totale  doit  suivre  imm^diate- 
ment  I'envahissement  par  la  raer  de  la  region  oii  Jl  existait. 

La  premiere  action  des  flots  a  4t4  sans  aucun  doute  de  d^manteler 
les  moraines  et  d'en  iaver  les  mat^riaux  h^t^rog^nes.  Le  frottement 
leur  a  fait  pcrdre  les  traits  morphologiques  qui  pouvaient  leur  6tre 
caract^ristiques  et  le  balancement  des  eaux  les  a  r^partis  rapidement 
en  d4pdt£  parfaitement  classtis,  parfaitement  distincts  les  uns  des 
autres  et  n'ayant  plus  rien  qui  puisse  les  distinguer  des  sediments 
ordinaires. 

D'un  autre  c6t^,  comme  on  retrouve  des  galets  strife  au  aein  de 
formations  g^logiques  d'&ges  tr^s  divers,  on  a  ^t4  enchants,  et  k 
boQ  droit,  de  croire  k  leur  autorit^  pour  r^v^ler  Taction  glaciaire  k 
tous  les  moments  de  la  vie  de  la  Terre, 

La  premiere  fois  que  j'ai  eu  des  doutes  sur  I'origine  glaci^re  des 
stries,  j'en  ai  ressenti  une  esp^ce  de  consternation  et  j'^  fait  tout 

"  Ueber  GUtaeher  ErHcheinungen  in  der  bayerUchen  Hochebene;  BuOelin  de 
VAcadtmie  de  Munich,  1874,  p.  225. 

"  Praati  de  I'exigtence  d'ancicTu  gUicieTs  dan*  Us  vaUSea  de«  Vosget.  in  8*  Paris 
1S47. 
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au  monde  pour  ne  pas  c^er  i  I'invitation,  que  semblwent  me  faire 
certaines  particularity  des  Pr^alpes  vaudoises,  de  me  mettre  en 
dissentimeut  avec  rinunense  majority  des  g^olc^ues.  D^j&,  j'avais 
provoqu^  des  rfeistances  i  I'occasion  de  bien  dea  sujets  diff^renta, 
tela  que  la  doctrine  de  la  sedimentation  souterrfune  qui  me  paratt 
cependant  de  plus  en  plus  Ifigjtme;  tela  que  I'origine,  par  reactions 
gazeuses,  des  roches  silicatfea  magnfeiennes  de  consolidation  primi- 
tive; tela  que  la  capture  dea  glaciers;  tels  que  le  mode  de  creusement 
dea  vall^a  p&r  lea  riviires  et  la  constitution  du  diluvium;  tels  que 
le  fait  dea  relations  stratigraphiques  r^ciproques  des  divers  types  de 
m^teoritea;  tels  que  beaucoup  d'autres  qu'il  n'est  pas  n^cessaire  de 
rappeler. 

Je  dois  avouer  que  j'eus  un  moment  d'h^sitation  avant  de  me 
lancer  dans  I'expoaition  des  faits  qui  me  condubirent  &  affirmer  que, 
si  dans  lea  Pr^alpea  vaudoises,  d'anciens  glaciers  ont  exists,  ce  qui 
est  bien  posaible,  ila  n'ont  Ieuss^  aucune  trace  de  leur  existence.  En 
d'autres  termes,  que  toua  lea  accidents  consiti6rfe  comme  des  t^moig- 
nages  de  I'ancienne  exiatence  des  glaciers  dans  le  pays,  se  r&ttachent 
avec  Evidence  i  des  causes  toutes  diff^rentes,  et  ne  comportent  pas 
lea  cons^uences  g^n^rales  qu'on  a  cm  pouvoir  tirer  de  leur  6tude. 

Je  n'entrerai  pas  ici  dans  le  d^ail  de  mes  recherches,  et  je  donnerai 
seulement  deux  obaervationa. 

Des  specimens  recueiUis  au  pied  des  Pleiades,  au-dessus  du  village 
de  Blonay,  i  4  kilometres  au  N,  de  Vevey  (Suisse),  consistent  en- 
galets  de  calcaire  poli,  pr^entant  une  prodigieuse  abondance  de 
stries  et  une  extreme  vari^t^  dans  leurs  directions.  Toutes  les  faces 
de  ces  galets  sont  strides  en  tons  sens.  En  outre,  tons  les  gaieta 
calcaires  contenus  dans  le  aol  sont  semblables  k  ceux-ci  par  I'^tat  de 
leur  surface;  mais  lea  roches  plus  dures,  grte,  granulites,  serpentine, 
etc.,  ne  sont  pas  strides  ou  ne  le  sont  que  d'une  maniSre exeeptionnelle 
et  avec  parcimonie. 

Or,  si  les  stries  dtaient  I'ceuvre  du  glacier,  leur  orientation  g4n4rale 
devrait  indiquer  celle  de  la  pression  suppos^e;  mais  elles  sont  6gale- 
ment  norabreuses  dans  tous  les  sens  possibles.  D'ailleurs,  la  pression 
du  terrain,  aussi  forte  qu'on  puisse  la  supposer,  ne  saurait  produire 
que  des  stries  associ^es  k  des  ^crasements  de  t)eaucoup  pr(^pond4rants, 
et  c'est  ce  que  d^montre  rexp^rienee. 

Une  autre  remarque  qui,  k  elle  seule,  semble  r^duire  k  n^ant 
i'hypothtee  que  les  stries  des  galets  calcaires  sont  dus  4  Taction  des 
glaciera,  c'est  que  si  telle  6tait  en  effet  leur  ori^ne,  si  par  cons&|uent 
ellea  dataient  d'une  antiquity  de  quelques  millierad'ann^seulement. 
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(et  dans  le  pays  de  Vevey  ce  n'est  pas  assez  dire),  elles  aunuent 
depuis  longtemps  disparu  par  le  fut  de  la  corroeioa  r£alis€e  par  les 
eaux  d'infiltration.  J'ai  iaxt  disparaltre  en  moins  d'un  an  le  poll  et 
la  plupart  des  atries  de  galets  que  j'avais  abandonn^  dans  la  terre 
v^g^tale  k  toutes  les  alternatives  stusonniSres. 

Une  coupe  rencontr^e  sur  la  rive  droite  du  torrent  appel4  la  Bale 
de  Clarens,  qui  descend  du  pied  S.  0,  du  Moat  Folly,  pour  se  jeter 
dans  le  lac  L4man,  m'a  procure  des  observations  dignes  de  mention. 
Les  travaux  d'une  route  joignant  Blonay  k  Chamex,  avaient  n^cessit^ 
I'ouverture  d'un  ^norme  placage  de  terrain  cullouteux,  recoup^ 
en  face  de  Brent,  suivant  la  pente  du  sol,  par  nne  tranch^e  de  200 
metres  de  loi^ueur  et  dont  les  parois  montraient  le  contact  d'une 
surface  tr^  inclin^e  de  roches  schisteuses,  avec  recouvrement  ^pais 
de  terrain  caillouteux. 

Cette  l^ne  de  contact  est  tr^  in^galement  inclin6e  selon  les 
points:  tandis  que,  dans  certaines  de  ses  parties,  elle  plonge  trSs 
vite,  dans  d'autres,  au  contraire,  elle  est  bien  moins  41oign^  de  la 
direction  horizontale.  Et  la  consequence,  c'est  que  les  eaux  d'infil- 
tration  ruissellent  dans  la  masse  avec  une  activity  tr^  in^gale  ici 
et  Ik,  et  que  le  travail  de  la  denudation  souteiraine  est  d'etre  loin 
d'etre  uniforme  d'un  point  k  I'autre. 

Dans  le  premier  cas,  et  toutes  choses  4gales  d'ailleurs,  on  voit  la 
boue  beaucoilp  moins  abondante,  pendant  que  les  galets  calcaires 
sont  trfis  exactement  polls  et  tris  richement  strife;  au  contraire, 
dans  I'autre  cas,  on  observe  des  intervalles  de  niveaux  limoneux  et 
un  excSs  de  boue  qui,  bien  loin  de  prfeenter  la  structure  des  morunes, 
permet  de  retrouver  des  formes  de  deltas  superposes.  En  mgme 
temps,  on  reconnalt  que  les  stries  font  k  peu  pr^s  d^faut  sur  les  galets 
calcaires. 

Nous  avons  prononc^  les  mots  "denudation  souterraine. "  C'est 
1&  qu'en  effet,  est  la  cause  des  stries  sur  les  g^ets  calcaires. 

Beaucoup  des  caractferes  morpbologiques  de  la  surface  du  sol  lui 
viennent  d'actions  soutetraines  dont  ils  sont  le  contre-coup. 

Une  partie  des  eaux  courantes  s'infiltre  dans  la  terre  v^^tale 
pour  s'^couler  k  la  surface  de  la  roche  sous-jacente.  Quand  la  pettte 
est  convenable,  I'^coulement  determine,  I'usure  de  ce  substratum, 
et  des  rfeeaux  de  depression  allonges  se  produiseat  avec  I'appareace 
de  valines  sans  eours  d'eau  visible.  Le  manteau  de  sol  arable 
s'affusse  peu  k  peu  au  eours  de  ce  travail,  sans  cesser  de  persister, 
et  tout  en  etant  le  si^ge  d'un  renouvellement  incessant  de  toutes  ses 
particules. 
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Dana  les  pays  &  forte  pente,  cette  denudation  souterraine,  toute 
voisine  de  la  surface  du  sol,  prend  des  caract^res  extrSniement 
int^ressants.  Pour  observer  les  faits  avec  leur  maximum  de  nettet^ 
il  faut  choisir  une  locality  dont  la  roche  vive  soit  recouverte  de  ces 
placages  boueux  k  pierrulles  de  toutes  les  grosseurs,  comme  dans 
I'exemple  que  nous  venons  de  citer. 

Ces  placages,  quoique  h  base  argileuse,  sont  cependant  bien 
permSables,  k  cause  du  sable  quartzeux  qu'ils  contiennent  en  pro- 
portion trfe  notable  et  des  blocs  rocheux  qui  y  sont  diss^minSs; 
aussi  I'eau  d'infiltration  y  circule-t-elle  avec  une  assez  grande  facility. 
Sous  I'influence  du  liquide  en  mouvement,  te  terrain  subit  des 
pertes  qui  dfirivent,  les  unes  d'une  dissolution  de  substances  calc^es 
dans  I'acide  carbonique  de  Teau  de  pluie,  les  autres  d'un  entrainement 
m^anique  de  particules  argileuses  qui  troubtent  I'eau  d'une  fagon 
trfes  visible  k  la  base  des  pentes  et  la  rendent  mfime  tout  k  ftut  boueuse, 
quand  les  pluies  sont  fortes  et  prolong^es. 

La  perte  de  matiftre  qui  provient  de  cette  double  cause  est  trte 
notable  et  elle  determine  n^essairement  un  tassement  sur  elle-m^me 
de  la  mati^re  restante,  qui  glisse  en  mSme  temps  sur  la  roche  sup[)or- 
tant  le  placage  boueux  et  qui,  comme  nous  I'avons  vu,  est  ici  forte- 
ment  inclin^e. 

Dans  ce  mouvement  de  contraction  du  terrain,  il  s'inflige  pour 
ainsi  dire  k  lui-m^me  ime  nouvelle  forme  de  la  denudation  souterraine. 
A  cause  de  son  heterogeneity,  le  deplaeement  relatif  de  ses  grains 
durs  et  de  ses  elements  plus  tendres  amgne  I'usure  de  ceux-ci,  et 
souvent  cette  usure  se  manifeste  par  I'acquisition  de  detiuls  mor- 
pholologiques  des  plus  remarquabtes. 

Les  grains  de  quartz  de  toutes  grosseurs,  se  mouvant  tr^  tente- 
ment,  rows  d'une  maniire  continue,  centre  les  fragments  calcaires, 
contribuent  k  les  user. 

Ces  fragments  calcaires,  d'abord  tr^s  anguleux,  comme  on  le  voit 
dans  les  parties  hautes  de  la  region,  s'emoussent  peu  k  peu  sous 
I'influence  des  actions  si  bien  connues  et  qui  tendent  k  supprimer 
dans  lea  roches  qui  les  subissent  toutes  les  parties  saillantes  pour  y 
substituer  des  contours  arondis.  Si  bien  qu'un  cube  ne  tarderait 
pas  k  passer  k  une  sphere  plus  ou  moius  parfaite  et  que  des  polyfedres 
quelconques  marchent  vers  t'etat  d'ellipsoTdes,  II  y  a  longtemps 
que  i'ai  insiste  sur  ce  mode  de  production  de  galets  sans  charriage." 
Dans  nos  placages  boueux.   Taction  d'emoussement  dfl  k  I'eau 


"  La  Nature,  5°  annfe,  1*  semestre,  p.  330.    Paris,  1877. 
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souteiTune  et  qui  fait  peu  k  peu  des  galets  avee  des  blocs  anguleux, 
se  complique  de  la  collaboration  de  ce  d^placemeat  intestin  des 
gTfuns  de  quartz  par  rapport  aux  debris  calcairea  sous  I'influence  de 
la  denudation  souterraine. 

En  cons^uence  de  la  soustraction  de  substance  soluble  ou  entratn- 
able  r^alis^e  par  I'eau  d'infiltration,  ces  petits  grains  de  quartz  se 
meuvent  sur  la  surface  des  blocs,  lentement  m^  d'une  fa^on  continue, 
et  avec  une  pression  qui  est  mesur^e  par  le  poida  du  terriun  superpose. 
II  en  r&ulte  que  les  surfaces  convenablement  tendres  et  avant  tout, 
les  surfaces  de  calcaire  compacte,  ae  polissent  vfiritablement:  comme 
elles  se  poliraient  sous  I'influence  d'une  molette,  dans  un  atelier  de 
marbrier. 

Ce  poli  se  renouvelle  sans  cesse:  un  galet  poll  enfoui  dans  la  teire 
arable  expos^e  k  la  pluie  perd  en  tr^s  peu  de  temps  sa  surface  carac- 
t^ristique,  11  se  ternit,  il  se  corrode.  Et  c'est  pour  cela  que  nous 
pouvions  tout  k  I'heure  dire  que,  si  de  semblables  galets  avuent  it6 
polb  par  les  glaciers  quatemaires  dans  les  placages'  oH  on  les  trouve 
maintenant,  il  y  a  un  temps  incalculable  qu'ils  auraient  perdu  le  poli 
auquel  on  pretend  les  reconnattre.  Mais  dans  leurs  gisements,  k 
mesure  qu'ils  sont  attaqu^s,  ils  se  polissent  de  nouveau  et  cela  sans 
arrfit.  Si  la  grande  masse  des  petits  grains  quartzeux  arrive  k  polir  et 
4  entretenir  polls  sous  toutes  leurs  faces,  les  galets  calcaires  contenus 
dans  lea  placages  boueux  des  Pr^alpes,  certains  grains  de  mSme 
nature,  mtus  de  plus  forte  dimension,  y  impriment  leur  contact  soiia 
la  forme  de  stries  ou  de  rainures  plus  ou  moins  longues  et  plus  ou 
moins  profondes.  Or  c'est  k  cause  des  cailloux  strife  que  certains 
gtologues  ont  essay^  de  faire  consid4rer  les  placages  boueux  des 
Pr^alpes  comme  ^tant  d'or^ine  glaciaire.  Mais  il  y  a  impossibility 
k  soutenir  cette  opinion,  par  les  m^mes  rusons  invoqu^es  d^jk  k 
I'occasiou  des  galets  observfe  dans  la  masse  d'anciennes  moraines 
comme  celles  des  Vosges.  L'une  des  plus  d^terminante,  c'est  I'abon- 
dance  m€me  des  stries,  leur  prfeence  sur  tous  les  galets  calcaires  sans 
exception  et  sur  toutes  les  faces  de  ces  galets.  Involontairement, 
et  malgrfi  le  respect  que  doit  nous  inspirer  le  nom  de  certains  des 
g^ologues  glacialistes  que  nous  combattons,  on  ne  peut  se  d^fendre 
d'un  certain  Stonnement  quant  au  sucefis  d'une  doctrine  si  insoute- 
nable. 

Les  eSets  de  denudation  observfe  k  la  surface  des  galets  gtacaires 
se  retrouvent,  avec  les  variantes  qu'on  peut  pr4voir,  k  la  surface  des 
roches  calcaires  sous-jacentes  k  certains  placages  boueux. 

Le  d^placement  lent  et  incessant,  sous  une  pression  notable,  des 
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grains  de  quartz  au  contact  de  ealcaire  compacte,  a  n^cessairement 
us4  celui-ci;  toutes  lea  asp^rit^  y  sent  remplac^es  par  de  moUes 
ondulations,  par  une  forme  moutonn^  pareille  &  celle  que  les  glaciers 
ont  donn^  aux  roches  qui  ont  subi  leur  friction.  En  vertu  des 
circonstances  mentionn4es  pour  les  galets,  la  surface  moutonn^e  a 
6t&  en  m€me  tempa  trfea  exactement  polie,  et  son  poii  est  reaouvel6 
constamment  comme  celui  des  galets.  Enfin,  cette  roche  a  6t6, 
comme  lea  galets  encore,  pourvue  de  stries  et  de  sillons  plus  ou  moios 
longs,  plus  ou  moins  nombreux,  et  tout  cet  ensemble  reproduit  dans 
ses  traits  g^n^raux  les  effets  d^termin^s  par  le  passage  des  glaciers; — 
car  il  va  sans  dire  que  si  les  galets  sont  impuissants  h,  strier  les  galets, 
lis  sont  au  contraire  tr^s  aptea  4  strier,  h  canneler  et  k  polir  les  roches 
en  place  qui  les  supportent. 

Mais  un  fait  montrera  k  lui  seul  qu'il  y  a  en  jeu  une  cause  essen- 
tiellement  diff^rente  d'un  cas  k  I'autre. 

R«ctiSant,  il  y  a  quelques  ann^s  une  route  qui  va  de  Glion  au 
Mont  Caux,  on  -attaqua  des  placages  boueux  k  galets  strt^  et,  dans 
un  point,  on  mit  k  nu  une  magnifique  surface  ealcaire  moutonn^e, 
polie  et  atrife,  offrant  tous  les  caractSres  glaciaires,  du  moins  aux 
yeux  de  gfiologues  trop  pr^venus  pour  voir  sainement  les  faits.  Or, 
on  reconnut  que  cette  surface  £tait  seulement  la  partie  sup^rieure 
d'un  6norme  bloc  de  plusieura  m^res  cubes,  noy^  dans  le  placage 
boueux,  et  Ton  voyait  tr^s  nettement,  dans  certains  points  de  ses 
surfaces  lat^rales  et  meme  de  sa  surface  infSrieure,  quej'ai  pu  ais^- 
ment  d^gager  en  un  point,  la  reproduction  exacte  du  mSme  poll  et 
de  la  mSme  striation.  Cette  pierre  ^tait  done  un  gigantesque  galet 
pareil  aux  autres;  elle  avait  ^t^  polie  et  stride  ainsi  en  glissant  avec 
une  grande  lenteur  sur  le  terrain  boueux  sous-jacent. 

En  outre,  dans  la  region  de  la  surface  polie,  qui  semblait  bien 
"^tre  en  place,"  on  voyait  le  poll  et  les  stries,  meme  dans  les  depres- 
sions, sans  qu'on  pflt  trouver  nulle  part,  une  de  ces  zones  pr&servies 
du  frottement,  comme  il  y  en  a  dans  toutes  les  surfaces  glaciaires. 

Une  objection  qui  se  pr6sente  i  I'esprit  centre  la  production  des 
stries  par  denudation  souterraine,  c'eat  la  pr^tendue  impermeability 
du  terr^n  argileux  k  galets  polls  des  Pr^alpes  et  des  regions  analogues. 
Or,  cette  impermeabUite  est  absolument  iltusoire:  dans  toute  la 
region  des  Pr^alpes  que  j'ai  etudi^e,  les  placages  se  comportent 
comme  de  veritables  reservoirs  hydrauliques  et  de  leur  epaisseur 
sourdent  d'innombrables  sources  parfoia  volumineuses.  Ces  sources, 
si  visibles  aupr^  de  Blonnay,  de  Brent,  des  Avanta,  etc.,  sont  essen- 
tiellement  incrustantes.     A  Blonnay,  il  faut  souvent  remplacer,  pour 
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cause  d'obBtniction  travertineuse,  les  tuyaux  de  conduite  ^tablis 
pour  capter  ces  eaux:-j'en  ai  recueiUi  des  ^chantilions  trta  d^mon- 
stratifs.  Aux  Avants  et  entre  cette  station  climat^rique  et  Mon- 
treux,  la  tugUre  et  d'autres  monticules,  repr&entent  des  amas  de 
calcaire  concr^tioan^  ^mis  par  les  placages.  II  y  en  a  un  sp^cialement 
□et  au  lieu  dit  Hex  que  jAiau  (la  pierre  qui  pleut]  au-dessus  d'Eu 
Saumont,  non  loin  de  I'Altiaz;  des  feuilles  et  des  coquilles  terrestres 
y  ont  laiss^  dea  moulages  parfaits. 

J'ai  pu  assister  v^ritablement  i  la  production  progressive  du  poli 
h.  la  surface  des  blocs  calcaires  compris  dans  les  ^boulis,  en  ^tudiant 
successivement  des  escarpement  ehoisis  de  plus  en  plus  loin  des 
sommets  des  Prtalpes.  Vers  Sotodoz  (1800  mitres),  au  pied  des 
Rochers  de  Naye,  les  fragments  rocheux  dont  il  s'agit  aont  nettement 
anguleux  et  n'ont  rien  pour  attirer  I'attention;  vers  I'altitude  du 
Mont-Caux,  les  arfites  vives  et  les  parties  anguleuses  sont  dSji 
devenues  tr^s  rares  et  les  blocs  polis  sont  d^ji  tr63  nombreux;  leur 
maximum  se  trouve  depuis  les  Avants  jusqu'4  Blonnay.  Plus  bas, 
la  forme  du  pays  cesse  d'etre  favorable  au  glissement  indispensable 
&  la  production  qui  nous  occupe  et  I'on  ne  voit  aucun  galet. 

Je  suis  arriv6  k  reproduire  par  I'exp^rience  le  ph^nom^ne  de  stria- 
tion  souterraine  des  galets  et  des  surfaces  rocheuses  par  un  dispositif 
trfes  simple. 

II  itait  n^cessaire  de  modifier  les  conditions  naturelles  tout  en  leur 
laissant  leur  caractire  essentiel,  de  fa^on  it  leur  faire  produire  un 
effet  rapide  et  plus  tangible.  Pour  cela,  deux  ehoses  s'imposaient: 
1°  recourir  h,  une  substance  beaucoup  plus  facile  k  rayer  qutf  le  cal-« 
caire,  puisque  les  forces  mises  en  ceuvre  allaient  Stre  incomparablement 
plus  faibles  que  celles  qui  interviennent  dans  les  ph^nomgnea  naturels; 
— 2°  provoquer  dans  le  sous-sol  soumb  k  la  denudation,  des  mouve- 
ments  plus  accentu^,  afin  de  provoquer  des  r&ultats  plus  rapides. 
[Le  premier  point  a  conduit  a  employer  des  representations  des  galeta 
en  pl&tre  moul€,  parfwtement  lissea  et  polis.  Pour  cela  on  remplit 
de  pl&tre  g&ch€  de  consistanee  tris  liquide,  de  petits  ballons  de  verre, 
les  uns  spWriques  et  lea  autres  ellipsoldaux,  c'est-i-dire  du  module 
dit  des  matras  d'essayeur.  Une  fois  le  pl&tre  bien  pris,  on  brise  le 
verre  avec  prfeaution,  i  moins  qu'il  ne  se  brise  de  lui-mfime  par 
dilatation  du  pl&tre,  et  on  enlive  les  fragments  avec  beaucoup  de 
soin  pour  ne  pas  produire  de  rayures. 

Le  second  point  a  conduit  i  adopter  comme  substance  constitutive 
du  sol  artificiel,  dans  la  masse  duquel  la  striation  devra  se  faire,  un 
melange,  &  volumes  ^gaux,  de  sable  quartz  eux  pas  trop  fin  et  de  gros 
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sel  de  cuisine.  Soumis  &  I'action  de  I'eau,  ce  melange  se  r^duira  & 
la  moiti6  de  son  volume  et  U  sera  le  siSge  de  d^placements  intestins 
favorablea  k  I'efEet  d&ir^. 

Le  melange  de  sable  et  de  sel  est  plac6  dans  une  boite  rectangu- 
laire  en  bois,  et  j'ai  d'ordinaire  employ^  10  kilogrammes  de  sel  et 
le  volume  correspondant  de  sable.  Pendant  le  remplissage,  qui  se 
fait  avec  une  pelle,  on  place  successivement  dans  le  melange  pul- 
verise, les  boules  de  pl&tre,  de  fa^on  k  ne  point  les  frotter  et  par 
consequent  k  ne  point  rayer  leur  surface.  Quand  ta  caisse  est  bien 
pleine,  on  depose  sur  le  m41ai^e  une  plancbette  qu'on  surcbarge  d'un 
poids  de  20  k  30  kilogrammes.  II  n'y  a  plus  qa'h.  faire  arriver  au 
contact  de  la  substance,  un  filet  d'eau  qui  pent  venir  soit  d'en  haut, 
soit  d'en  bas,  soit  lat^ralement,  pour  avoir  des  effets  tr^  vari^  de 
tassemeuts,  avec  glissements  en  sens  divers,  Apr^s  la  dissolution 
totale  du  sel,  on  arrfite  I'exp^rience,  on  laisse  ^goutter,  on  ouvre  la 
boite,  en  empSchant  tout  d^placement  de  son  contenu  et,  ayec  les 
precautions  les  plus  minutieuses,  on  extrait  les  boules  qui  sont 
lav^es  avec  un  jet  d'eau  et  mises  k  s&her. 

On  observe  alors  k  leur  surface  des  paquets  de  stries  qui  ont  avec 
celles  des  galets  calcaires  des  placages  boueux,  les  analogies  les  plus 
frappantes  et  les  plus  instructives. 

C'est  ainsi  que  les  stries  sont  dirig^es  indifferemmeut  dans  tous  les 
sens  et  le  m£me  sph^roTde  peut  en  presenter  en  plusieurs  directions. 
AprM  une  seule  experience,  elles  sont  peu  nombreuses,  mais  on  les 
multiplie  ais^ment  en  remettant  successivement  les  m^mes  boules 
de  pl&trc  dans  I'appareil. 

On  peut  aussi  y  placer  une  dalle  plane  en  pl&tre  convenablement 
inclinee  et  obtenue  par  moulage  dans  une  cuvette  de  porcelaine. 
Aprfis  I'ecoulement  on  y  voit  des  stries  qui  prSsentent  le  caract^re 
trte  remarquable  d'etre  frequemment  interrompues  et  parfois  k 
plusieurs  reprises,  comme  le  sont  de  leur  c6te  les  stries  naturelles. 

La  conclusion  de  ces  remarques  et  de  ces  experiences  a  d'autant 
plus  d'importance  que  le  terrain  k  galets  stries,  jouit  d'une  lure  de 
dispersion  gigantesque.  On  le  retrouve,  pareil  k  celui  des  Alpes 
dans  les  contreforts  de  toutes  les  grandes  chaines  comme  les  Pyrenees, 
les  Carpathes,  le  Caucase,  I'Himalaya,'^  les  Montagues  Rocheuses, 
etc.  M.  RoussanofT,  membre  de  la  mission  de  M.  le  comte  Benard, 
a  depose  au  laboratoire  de  geologie  du  Museum,  des  specimens  de 
galets  calc^res  et  schisteux,  polis  et  stries,  provenant  de  la  Nouvelle- 

■*  ClimbiTm  in  the  Himalayas,  by  Sir  Martio  Conway.     I  vol.  in  8°  Londrea. 
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Zonble  et  identiques  k  ceux  qui  viennent  du  pays  de  Vaud.  lis  ont 
6t6  recueilUs  dans  la  moraine  du  glacier  Jacques  Costier,  vallte  de  la 
Christovala,  ainsi  que  dans  une  ancienne  moraine  du  cap  Stolbovos. 

Thomson"  d^crit  une  "moraine"  avec  galeta  stri&  oH  la  pluie 
determine  la  production  de  chemin^  des  f^es  {gigantic  mtakTOoms). 
"The  morfun  is  full  of  great  polished  subangular  blocks  in  a  matrix 
of  finer  materia."  On  se  croitut  en  pi^sence  des  placagea  boueux 
des  Pr4alpe8  vaudoises.  II  faudra,  quelque  jour,  refaire  toutes  les 
cartes  de  ces  derniSres  regions  pour  suppiimer  la  qualification  de 
glaciaire  donn^e  k  cette  formation. 

Des  ffuts  compl&tement  concordants  avec  ceux  que  j'ai  dScrits  ont 
€t&  signals  par  le  g^ologue  anglais  Bonney."  En  en  r^umant  ses 
r&ultats*>  M.  Marcellin  Boule  a  bien  voulu  ajouter:  "On  ne  pent 
reprocher  k  M.  Booney  que  d'avoir  oubli^  de,  citer  les  travaux 
importants  de  M.  Stanislas  Meunier  sur  le  mfime  sujet.  Depius 
longtem[)s,  en  effet,  le  savant  professeur  du  Museum  a  montr^  qu'on 
prenait  souvent  dajis  les  Alpes  pour  des  moraines  des  accumulations  ' 
de  blocs  et  de  boues  dont  I'origine  est  pr^is^ment  celle  qu'indique 
le  g^l(^ue  anglais.  M.  Stanislas  Meunier  va  m^me  plus  loin.  II  a 
montr£  par  de  curieuses  experiences  de  laboratoire  que  les  cailloux 
stri^  eux-mSmes  peuvent  se  trouver  dans  les  pseudo-moraines.  Je 
suis  beureux  de  rappeler  ici  les  titres  de  priority  de  M.  Stanislas 
Meunier  au  sujet  d'une  question  qui  est  pour  nous  de  la  plus  haute 
importance. " 

L'interpr^tation  des  galets  strife  que  je  viens  de  d^velopper,  et 
qui  me  parait  devoir  6tre  d^fimtivement  adoptee,  conduira  comme 
premiere  cons^uenee,  k  modifier  sensiblement  la  carte  g6ologiqiie 
d'un  trSs  grand  nombre  de  regions.  Le  signe  adopts  pour  designer 
les  formations  glaciaires  devra  y  €tre  remplac^  par  celui  qu'il  faudra 
choisir  pour  les  iboulis  d  gaUta  striis.  Le  loi^  de  la  plupart  des 
chatnes  montagneuses  et  surtout  des  chatnes  calcaires,  il  faudra  lui 
rfeerver  une  zone  assez  large,  aussl  bien  dans  les  Pyr^n^es  et  dans  les 
Alpes,  que  dans  une  grande  partie  du  Jura  et  dans  les  pays  analt^ues. 

Cette  seule  modification  sera  ^loquente  pour  montrer  I'illusion 
qui  a  conduit  k  supposer  une  ou  plusieurs  p4riodes  glaciaires,  en 
mSme  temps  que  pour  faire  admettre  dans  la  s4rie  des  conditiones 
^dificatrices  de  formations  notables  de  tous  les  temps,  la  denudation 
intemperique  qui,  dans  les  montagnes,  accumule  les  iboulis  sur  les 

••  TraveU  in  Iht  AUas  and  Southern  Morocco,  p.  326  Londrea  1889. 

"Oealogieal  Magazine,  Janvier  1902. 

"  L'AtUhropologie,  livraisoa  de  mars,  1902. 
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surfaces  convenablement  inclmSes.  On  est,  en  effet,  tr^  surpris 
&  premi^  vue  que  le  pk^om^ne  des  ^boulis,  si  predominant  dans 
les  montagnes  soumises,  k  I'^poque  actuelle,  aux  actions  m^t^orolo- 
^ques,  semble  n'avoir  pas  exists  d&ns  les  p^riodes  ant^rieures.  La 
representation  k  laquelle  on  arrivera  n4cessairement  ainsi  contri- 
buera  k  faire  ressembler,  d'autant  plus  les  unes  avec  les  autres,  les 
epoques  successives  de  I'^volution  terrestre,  en  m^me  temps  qu'elle 
fera  disparaltre  la  stngularite  des  temps  glaciures  contrastant  si 
etrangement  avec  la  parfwte  continuity  qui  r^gne  sans  partage  dans 
tous  les  autres  chapitres  de  la  G^ologie. 
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BT   WILLIAM   H.    DALL. 

In  revising  the  Pacific  Coast  species  in  the  National  Collection, 
considerable  confusion  was  found,  due  in  part  to  the  habit  of  Dr. 
Carpenter  (who  originally  named  the  collection)  of  trusting  to  the 
specimens  in  the  collection  of  Professor  C,  B.  Adams  rather  than  to 
the  diagnoses  of  that  careful  author.  The  specimens  in  that  collec- 
tion, due  to  several  causes  (especially  the  fact  that  they  were  kept 
loose  in  trays  and  not  numbered),  have  in  some  cases  since  Professor 
Adams'  death  become  transposed  or  mixed,  so  that,  without  careful 
reference  to  the  text,  errors  of  identification  were  likely  to  occur. 

Furthermore,  the  collection  of  the  National  Museum  since  Car- 
penter's time  has  been  greatly  enlai^ed,  and  the  better  and  more 
numerous  specimens  from  a  much  wider  geographical  range  afford 
an  opportunity  for  study  not  available  to  Dr.  Carpenter. 

Saoitla  dwiia  Coond.  1837. 

San  Pedro  to  San  Diego,  California.     (Coll.  U.  S.  N.  Mus.) 

This  species  is  also  reported  from  Mazatlan  and  T^us  Cove, 
Galapagos  Islands,  but  I  am  not  able  to  confirm  theh«  localities. 
8«m«I«  lalida  Gray,  1S2S. 

Peru  and  Chile.     (Coll.  U.  S.  N.  Mus.) 

This  is  also  doubtfully  reported  from  the  Galap^os  Islands.     It 
is  the  crocea  of  Gould,  1850,  and  the  orbicularis  of  Hup6,  1854. 
Bamala  Mrrngata  Sowuby,  1833. 

Not  of  C.  B.  Adams,  1852;  and  probably  the  califomica  of  A. 
Adams,  1853. 

Magdalena  Bay,  Lower  California,  to  Iquique,  Peru,  (Coll. 
U.  S.  N.  Mus.) 

It  is  possibly  only  a  variety  of  the  preceding  or  the  followii^  species. 
S«m*la  flBVBMBni  Gould,  issi. 

Cape  St.  Lucas  to  Callao,  Peru.    (Coll.  U.  S.  N.  Mus.) 

This  is  the  proximo  of  C,  B,  Adams,  1852,  and  the  ftavicana  of 
Carpenter  (1857,  lapsus)  as  of  Gould. 
Btfflele  itrioik  C.  B.  Adsms,  1SS2. 

Not  of  Carpenter,  1857. 

Catalina  Island,  California,  to  Panama.     (Coll.  U.  S.  N.  Mus.) 
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This  is  one  of  the  species  which  was  confused  with  the  following 
shell  by  Dr.  Carpenter. 

S«bi«1b  ipanUiiMKU  n-  ap- 

Panama,  18  fathoms.    (Coll.  U.  S.  N.  Mus.,  No.  96,269.) 

Chile,  Hup6. 

This  was  confused  by  Hup4  with  S.  variegala  Lam.,  1818,  which 
it  much  resembles,  but  is  easily  discriminated  from  the  Atlantic 
species  by  the  much  sparser  oblique  grooving.  The  best  specimen 
in  the  National  Collection  is  15  by  10  mm.,  with  the  vertical  from 
the  beaks  6.5  nun.  behind  the  anterior  end;  but  the  shell  grows  much 
larger. 

Samala  btaolor  C,  B.  Adanu,  185Z. 

Gulf  of  California  to  Panama.    (Coll.  U.  S.  N.  Mus.) 

A  thin  orbicular  species  with  distinctive  purple  suffusion  on  a 
white  ground. 
SaiDBl«  mpiMla  n.  ip. 

This  is  Semele  rupium  of  California  authors  following  Carpenter; 
not  of  Sowerby,  1832. 

Santa  Cruz,  California,  to  the  Gulf  of  California.  (CoU.  U.  S.  N. 
Mus.) 

The  Galap£^os  species,  for  which  this  has  been  mistaken,  when 
not  distorted  by  its  nestling  habit,  has  a  conspicuous  furrow  radiating 
from  the  beak  and  rostrating  the  posterior  end,  and  the  form  of  the 
pallial  sinus  is  different  from  that  of  the  North  American  form. 
The  former  character  b  absent  in  the  latter  shell,  but  they  are 
otherwise  much  alike. 
Bamala  rabropiats  DkU,  1871. 

Forrester  Island,   Alaska   (Wilietts);    Britbh  Columbia  to  Tia 
Juana,  Lower  California.     (Coll.  U.  S.  N.  Mus.) 
Samel*  alltptie*  Sowerby,  1832. 

Not  of  Carpenter,  1864. 

Central  America  to  Ecuador.     (Coll.  U.  S.  N.  Mus.) 
Bamala  jnnonU  VerriU.  ISTO. 

Carmen  Island,  Gulf  of  California.     (Coll.  U.  S.  N.  Mus.) 
8am«le  Jorli  A.  Adum.  1853. 

Carmen  Island,  Gulf  of  California.     (CoU.  U.  S.  N.  Mus.) 

The  preceding  species  and  this  one  appear  to  be  perfectly  distinct. 

Sanal*  formaaa  Sowerby,  1832. 

Gulf  of  California  to  Ecuador.     (Coll.  U.  S.  N.  Mus.) 
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8am«lB  rtgnUrli  a.  tp. 

Gulf  of  Califonua,  off  La  Paz,  in  10  to  30  fathoms.  (Coll.  U.  S.  N. 
Mus.,  No.  76,433.) 

Thb  is  a  thin,  delicate,  usually  pure  white  species  of  elliptical 
outline,  sculptured  with  low,  obtuse,  concentric  lamells,  regularly 
disposed,  with  fine  concentric  lineatioa  between  them  and  no  trace 
of  radial  striation.  The  beaks  are  nearly  central  and  the  pallia! 
sinus  is  high,  short,  subeircular,  and  hardly  extends  behind  the 
vertical  of  the  beaks.  Some  specimens  have  a  ffunt  orange  flush 
internally.  The  most  perfect  specimen  measures  22  mm.  long, 
17  mm.  h^h,  and  6  mm.  in  diameter.  The  umbo  is  about  12  mm. 
behind  the  anterior  end.  Fragments  show  that  the  shell  grows  at 
least  one  half  lai^er. 
SenMla  pMifioft  a.  sp. 

Catalina  Island,  California,  to  Acapulco,  Mexico,  in  9  to  21  fathoms. 
(Coll.  U.  S.  N.  Mus.,  No.  211,728.) 

This  is  the  shell  usually  referred  to  S.  cancdlata  Sowerby,  1830 
(S.  beUaslriata  Conrad,  1837),  but  which  differs  from  that  Atlantic 
species  in  its  smaller  lunule,  shorter  and  weaker  right  lateral  tooth, 
and  sharper  and  more  delicate  concentric  sculpture.  It  is  a  rare 
form  and  doubtless  the  two  descend  from  the  same  Oligocene  ances- 
tors. 
8«m«l«  inaongna  CsrpeDt«r.  laes, 

Monterey,  California,  to  the  Coronado  Islands,  Lower  California. 
(Coll.  U.  S.  N.  Mus.) 

This  is  a  well-defined  species,  and  the  Pliocene  shell  named  5. 
pu/cAra  var.  montereyi  by  Arnold,  1903,  should  be  referred  to  it 
rather  than  to  pvlchra  as  a  variety. 

B«m«le  polohTK  Sowerby.  1B32. 

Monterey,  California,  to  Ecuador.     (Coll.  U.  S.  N.  Mus.) 
SamsU  TenntU  A.  Adsms,  18S3. 

Acapulco,  Mexico,  to  West  Colombia,  South  America.  (Coll. 
U.  S.  N.  Mus.) 

The  S.  rubrolineata  Conrad,  1837,  San  Diego,  California,  has  not 
been  definitely  recognized  since  it  was  originally  described,  and  the 
type  is  said  to  be  lost. 

It  has  been,  by  a  lapsus,  referred  to  by  Dr.  Carpenter  as  S.  rubro- 
Uncta,  and  was  surmised  by  him  to  be  a  variety  of  S.  puUhra,  but 
the  two  have  no  resemblance  to  each  other,  jud^i^  by  Conrad's 
figure.    There  does  not  seem  to  be  any  good  ground  for  doubtii^ 
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the  Chinese  origin  of  S.  simplex  Adams  and  Reeve,  1848,  to  which 
S.  rubrolineata  has  also  been  tentatively  referred. 
Abn  pMifloK  0.  ap. 
Guaymas,  Mexico.    {CoU.  U.  S.  N.  Mus.,  No.  23,700.) 
Shell  atnall,  thin,  white,  finely  concentrically  sculptured,  giving 
the  surface  a  silky  look;   the  concentric  lines  slightly  prominent  on 
the  dorsal  part  of  the  posterior  end;   beaks  not  prominent,  slightly 
anterior,  outline  elongate,  attenuated  and  pointed  behind,  rounded 
in  front;  with  only  faint  traces  of  microscopic  radial  striie  or  none; 
hinge  normal,  right  cardinal  tooth  bifid,  anterior  right  lateral  stout, 
very  short,  posterior  feeble,  longer;   left  valve  with  a  bifid  cardinal 
and  no  laterals;  pallial  sinus  obscure.    Length  9,  height  5.5,  diameter 
3.0  mm. 

This  is  the  first  species  of  the  genus  reported  from  the  Pacific 
Coast.    It  was  collected  by  Dr.  EMward  Palmer. 

Abra  Mpooana  n.  ip. 

Oft  Cape  Tepoca,  Lower  California,  in  14  f&thoms.  (U.  S.  N,  Mus., 
No.  108,552.) 

Shell  small,  white,  equivalve,  anterior  end  longer;  surface  with 
a  dull  silky  lustre  due  to  extremely  minute  concentric  striation; 
beaks  rather  prominent;  dorsal  margins  descending,  anterior  end 
roimded  evenly  into  a  gently  arcuate  base,  posterior  end  narrower, 
blunt,  hardly  truncate,  slightly  bent  to  the  right  as  in  a  Macoma; 
right  valve  with  a  conspicuous  resilifer,  a  very  small  cardinal  tooth 
and  the  laterals  obsolete;  left  valve  with  the  cardinal  hardly  per- 
ceptible and  no  lateral  laminx;  pallial  sinus  large,  5.6  mm.  deep, 
rounded  in  front.  Length  8,  height  6,  diameter  3.5  mm.,  the 
beaks  behind  the  anterior  end  5  mm. 

Abra  palmaii  n.  sp. 

Ballenas  Lagoon  on  the  west  coast  of  Lower  California;  the 
Gulf  of  California  (Dr.  E.  Palmer) ;  and  Panama  Bay  in  26  fathoms 
(U.  S.  N.  Mus.).  Type  locality,  Panama  Bay.  (U.  S.  N.  Mus., 
No.  96,301.) 

Shell  short,  high,  inflated,  white,  with  a  silky  surface,  and  a  very 
thin,  polished,  pale  yellow  periostracum ;  anterior  end  and  base 
rounded;  beaks  subcentral,  dorsal  margins  descending,  posterior 
end  attenuated  and  with  the  extremity  rounded;  right  valve  with  a 
deeply  bifid  (or  double)  cardinal  tooth,  the  laterals  obsolete;  left 
valve  with  a  single  cardinal  and  no  laterals.  Length  10,  height  8, 
diameter  5.5  mm.     The  pallial  sinus  rounded,  6  mm.  deep. 

This  species  is  nearest  to  A.  lioica  Dall,  of  the  Atlantic  Coast  of 
the  United  States. 
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KOTEB  OH  THE  WATER  BKAEB  HATSIX  COKFBEBSICADDA. 
By   T.    BAHBOUR   AND   Q.    K.    NOBLE. 

NcUrix  campressicaiuh}  and  its  four  hitherto  described  subspecies  are 
confined  wholly  to  Florida,  where  they  inhabit  the  brackish  lagoons 
and  estuaiies  of  the  sea.  Since  specimens  of  this  water  snake  are  rare 
in  collections,  the  systematic  relationship.s  of  the  several  forms  have 
not  been  thoroughly  determined  and  any  data  on  this  subject  should 
be  of  interest.  Having  examined  some  fifteen  adults  and  a  brood 
of  fifteen  young  from  the  collection  of  the  Museum  of  Comparative 
Zoology,  we  have  found  a  remarkable  variability  in  individuals 
from  the  same  locality,  while  those  from  different  localities  have  not 
shown  any  peculiar  characters  correlated  with  their  distribution. 
The  young  from  one  brood  are  dichromatic  and  show  many  of  the 
same  variations  as  the  adults,  and  seem  to  make  it  certun  that 
there  is  but  a  single  variable  form  to  be  rect^nized. 

Mr.  A.  G.  Reynolds,  of  GuHport,  Fla.,  who  has  collected  a  large 
proportion  of  the  known  specimens  of  Nalrix  compressicavda,  is 
familiar  with  this  variability  of  color  in  ftesh  specimens.  In  a  letter 
of  September  23,  1914,  he  writes; 

"I  have  never  found  it  anywhere  except  in  brackish  or  salt  water. 
Its  local  name  is  the  'salt-water  moccasin.'  The  fishermen  occa- 
sionally find  it  plentiful  among  the  ksys,  but  they  never  get  me  any 
specimens,  although  I  offer  a  good  price  for  them.  It  seems  to  be 
more  or  less  plentiful  at  Key  West.  Here  we  get  a  straw-colored 
variety,  also  a  variety  with  one  row  of  spots  beneath,  and  a  variety 
with  three  rows  qf  spots  beneath." 

With  the  exception  of  one  specimen,  the  entire  series  in  our  col- 
lection was  taken  by  Mr.  A.  G.  Reynolds.  All  but  one  of  these 
have  been  taken  within  the  last  few  years  and  come  from  different 
parts  of  the  region  of  Tampa  Bay  and  Key  West.  One  of  the 
Tampa  Bay  specimens,  kindly  loaned  for  examination  by  the  Academy 
of  Natural  Sciences  of  Philadelphia,  comes  from  Tarpon  Springs 
and  was  collected  by  S.  N,  Rhodes,  in  1896.  The  others  from  this 
region  were  taken  at  St.  Petersburg  by  Mr.  Reynolds. 


'  Keimicott,  Proe.  Acad.  If  at.  Sci.  Pkila.,  1860,  p.  J 
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Of  t.he  Key  West  specimens  there  is  one  (M.  C.  Z.  3,444)  worthy 
of  special  note.     Cope*  says  in  speaking  of  N.  c.  compsoleema: 

"The  only  known  specimen  of  this  subspecies  was  found  at  Key 
West,  Florida,  and  is  preserved  in  the  Museum  of  Comparative 
Zoology,  Cambridge,  Mass." 

The  specimen  to  which  Cope  refers  cannot  now  be  found  in  the 
museum.  The  only  example  which  might  be  mistaken  for  it  is 
No.  2,444.  But  this  specimen  came  with  another  (M,  C.  Z.  2,446) 
of  the  same  species,  which  also  seems  to  have  disappeared.  Both 
were  said  to  have  been  collected  in  the  Florida  Keys  and  probably 
at  Key  West  by  L.  F.  de  Pourtales.  They  were  given  by  him  to  the 
museum  and  were  entered  in  the  register  by  S.  Garman  in  1874. 

That  No.  2,444  cannot  possibly  have  served  Cope  as  the  type  of 
his  N.  c.  ccrmpaolcema  b  shown  by  several  noteworthy  discrepancies. 
The  tail  and  body  lengths  of  the  specimen  (No.  2,444)  are  each  some 
hundred  millimeters  longer  than  was  Cope's  type,  and  the  dorsal 
rows  are  21  as  agunst  the  19  given  by  Cope,  Furthermore,  the 
head  shield  characters  of  the  two  specimens  are  not  the  same. 

Cope's  type  was  probably  not  returned  by  him  to  the  museum, 
and  wide  inquiry  elsewhere  has  failed  to  locate  it.     Unfortunately, 
this  is  not  the  only  specimen  which  suffered  this  fate. 
The  Described  Forms. 

Cope*  sums  up  the  characters  of  the  several  races  in  respect  to 
color  as  follows: 

"N.  e.  cmnpressieauda  (Kennicott):  numerous  dark  cross  bands, 
which  are  resolved  into  three  rows  of  spots  just  anterior  to  the  tail, 
and  four  longitudinal  stripes  on  the  neck. 

"JV.  c.  tcmiaia  Cope:*  four  series  of  longitudin^  spots  above,  those 
of  the  median  pair  forming  two  longitudinal  stripes  on  the  greater 
part  of  the  length;  the  laterals  forming  stripes  on  the  neck  only. 

"JV.  c.  MM^fcert  (Yarrow):*  yellowish  with  narrow  brown  bands,  no 
postocular  band. 

"N.  c.  t^scura  Lonnberg:"  sooty  above  with  transverse  bands  an- 
teriorly. 

"JV.  c.  compsol(Ema  (Cope):'  above  blackish  brown  with  numerous 
closely  placed  cross  bands. " 

'  AnnMd  Report  of  U.  S.  Natiojud  Museum,  189S  (1902),  p.  984. 

•  The  Annual  Report  of  U.  S.  Nalional  Museum,  1899  (1902),  p.  979. 

'Amer.  NaU..  1895.  p.  676. 

»Proc.  U.  S.  Nat.  Mus.,  6,  1883.  p.  154. 

iProc.  U.  S.  Nat.  Mus..  17,  1894,  p.  330.- 

'  Proc.  Acad.  Nat.  Sci.  PkUa.,  1860,  p.  368. 
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The  body  Bcale  counts  as  given  by  Cope  are: 
JV.  c.  compressLcauda - „.. - ., 


N.  c.  compaolaema..... 


,„21  (?) 
...19  gy 

The  head  shield  characters  of  iV.  c.  taniata  and  N.  e.  walkeri  are 
not  treated  very  fully  by  Cope  or  Yarrow,  while  for  JV.  c.  obscura  no 
scutation  is  given  at  all.  Because  the  data  given  by  Cope  are 
incomplete,  only  the  following  can  be  expressed: 

Pre-  and 

Labiala.  postocul&rs.  Temporals. 

JV.  c.  ownpressicouda 8+10  1+3  1+3 

N.  c.  taniata,... .8+10  1+3  1+3 

N.  c.  walkeri S+10  1+3  1+3 

Not  given. 


N.  c.  compadeema 8+  9  1+3 

Again,  the  length  of  the  twl  in  percentage  to  total  length  taken 
from  Cope  would  be: 

N.  c.  cwnpresmeavda - 58.8% 

N.e.Ueniata. 25.9% 

jV.  c.  walkeri..... - — -.     ? 

N.  e.  obacura -. -     ? 

JV.  c  compwUBma. ,. - -..- 21.5% 

Lastly,  a  glance  shows  that  the  type  locidity  of  these  "races"  are 
all  in  the  same  faimal  area.  Two  of  the  races  came  originally  from 
Tampa  Bay  and  two  from  Key  West,  while  the  remaining  one  was 
from  the  opposite  side  of  Florida,  taken  at  Volusia. 

The  Adult  Specimens. 

Trying  to  classify  the  fifteen  adults  under  the  five  described  races, 
we  find  that  none  conform  in  every  detail  to  any  one  race,  but  that 
each  one  presents  some  of  the  characters  from  more  than  one  "sub- 
species." Eight  of  these  adults  are  from  Tampa  Bay,  the  other 
seven  from  Key  West. 

The  coloration  of  the  adults  shows  a  gradual  change  dorsally  from 
the  dark  brown  to  the  light  straw-colored  phases  and  from  the  wide 
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to  the  narrow-banded  conditions;  ventrally  from  the  two-lined  form 
to  one  with  a  single  row  of  spots  anteriorly.  The  longitudinal 
stripes  on  the  neck  and  the  oblique  body  stripes  typical  of  N.  c. 
compressicauda  are  well  defined  on  two  specimens  before  us  from 
St.  Petersburg.  There  is  another  specimen  from  the  same  r^on 
which  approaches  N.  c.  walkeri  in  characteristic  ground  tone  and 
markings,  but  the  dorsal  surface  is  darker  and  there  is  a  vestige  of 
the  neck  stripes  found  in  N.  c.  compresmcauda  and  iV.  c.  UEniata, 
One  Key  West  specimen  follows  the  description  of  N.  c.  compsoUema 
almost  exactly,  while  four  others  from  Key  West  form  distinct  steps 
toward  the  typical  walkeri  pattern  and  coloration.  Eliminating 
the  three  specimens  from  St.  Petersburg,  Tampa  Bay,  and  the  one 
from  Key  West  which  have  a  uniform  straw-color  and  leaving  out 
the  one  specimen  from  Key  West  that  approaches  N.  c.  obscura  and 
which  may  be  considered  as  melanistic,  we  have  ten  specimens 
remmuing  which  seem  to  show  a  gradual  change  in  pattern  and  color 
from  N.  c.  compressicavda,  through  N.  c.  tctniata,  N.  c  compsol/ema, 
to  jV.  c.  walkeri.  Throughout  this  series  no  one  character  is  dis- 
tinctive enough  to  separate  a  race,  although  the  Key  West  specimens 
all  show  a  darker  ventral  surface.  The  straw-colored  form  Ls  uniform 
and  therefore  has  no  distinguishing  color  characters,  but  the  sooty 
variety  approaching  N.  c.  obscura  seems  to  be  a  melanistic  form  of 
N.  c.  compsoUema,  since  its  spots  and  faint  bars  have  that  arrangement. 
The  scale  rows  of  the  adult  specimens  present  as  pronounced  a 
variation:  there  b  no  correlation  between  the  color  patterns  and 
the  number  of  scales  and  the  counts  given  by  Cope  cannot  be  taken 
as  differential  characters  of  separate  races.  Two  of  the  specunens 
before  us  have  twenty-three  dorsal  rows,  yet  one  has  a  color  pattern 
typical  of  N.  c.  compressicauda  while  the  other  approaches  N.  c. 
walkeri.  The  range  of  the  scale  counts  of  the  Tampa  Bay  specimens 
is  expressed  by  the  formula: 

„,  „„ 126-135 


and  the  averE^  is: 


21  'l'^-* 
^'■^73.1 


The  Key  West  specimens,  on  the  other  hand,  have  the  range  of 
„, 128-134 


and  the  average  of 


77.7 
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It  is  noteworthy  that  the  sooty  specimen  like  JV.  c.  oftseura  in 
color  has  a  very  high  scale  count,  it  being  ^l-n^i  but  since  several 
other  counts  are  nearly  as  large  no  significance  can  be  placed  on  this. 
As  only  two  of  the  fifteen  specimens  are  females,  and  since  these 
have  average  body  scale  counts,  no  sex  differentiation  is  shown. 

In  the  relative  length  of  the  body  and  tail  the  adult  specimens 
vary  greatly  from  the  described  forms.  For  example,  the  one 
specimen  which  follows  so  closely  the  description  of  the  color  of 
N.  c.  compsoltBma,  and  which  also  came  from  Key  West,  has  for  its 
body-tail  proportions  27.1%;  Cope,  on  the  other  hand,  gives  meas- 
urements of  21.5%.  The  Tampa  Bay  specimens  check  up  lower  in 
average  than  the  Key  West  ones.  The  range  for  the  former  being 
22.6%-25.4%,  average  24.1%,  while  the  latter  is  24.8-28.2%,  average 
26.1%.  Since  there  is  an  overlapping  of  the  high  numbers  of  the 
former  and  the  low  ones  of  the  latter  and  since  the  range  of  the 
whole  series  is  not  very  great,  races  cannot  be  separated. 

In  the  same  way,  the  head  scutation  of  the  adults  show  great 
variation.  For  example,  two  of  the  male  specimens  from  Key  West 
(A  and  B)  have  a  color  pattern  very  similar  to  N.  c.  walkeri,  their 
dorsal  rows  are  both  twenty-one,  yet  they  differ  considerably  as 
shown  below.  Another  specunen  (C)  from  St.  Petersburg  is  very 
Eomilar  to  iV.  c.  arnipreasicauda  in  color  pattern,  it  has  twenty-three 
dorsal  rows,  yet  its  head  characters  are  like  those  of  (B). 


Key  Weet. 

A        -       B 

9+10         8+8 

iO+10        9+10 

St.  Petereburg. 

C 

8+8 

10+10 

2+2 
i  +  1 

2+2 

i+2 

2+2 

1+i 

1+4 
1+3 

1+3 
1+3 

1+3 
1+3 

Temporals 

Moreover,  as  a  whole  this  variability  is  very  great,  the  ranges  for 
individuals  of  the  respective  locfdities  being: 

Tampa  B&y.  Key  Weet. 

.   , .  ,  8+8  9-1-9 

^^"^~ 10+10  -   il+n 


Oculars... 


Temporob... 


2+2  _   3+3 

■ i+1  2+1 

1+3  2+3 

•  i+3  "   2+3 


8+8 

9+9 

10+10 

11  +  11 

1+2 

3+2 

1+1 

3+3 

1+2 
1+2 

1+4 
1+3 
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In  r^ard  to  the  geographical  distribution  of  these  "forma,"  we 
have  already  spoken  of  their  limited  range.  Although  the  museum 
has  a  series  from  Tampa  Bay  and  Key  West,  no  topotype  of  AT.  c. 
Umiala  is  at  hand  Nevertheless,  some  of  the  specimens  before  us 
from  Tampa  Bay  and  Key  West  show  most  of  the  characters  of  this 
supposed  race. 

The  Bhood  of  Yotraa. 

The  variability  in  color  characters  of  the  adults  finds  correlation 
in  a  brood  of  fifteen  young  bom  from  a  specimen  similar  to  the 
typical  JV.  c.  compressicauda.  The  mother  was  taken  alive  by 
Mr.  A.  G,  Reynolds  and  the  young  were  bom  in  captivity.  They 
are  distinctly  dichromatic;  one  group,  ten  In  number,  being  like  the 
adult  but  with  generally  lighter  ground  color — in  other  wtyds, 
approaching  JV.  c.  xoalkeri — while  the  others,  five  in  number,  are 
uniformly  straw-color,  as  seen  in  some  of  the  other  adults.  The 
oblique  dorsal  bands  of  the  young  vary  somewhat  in  width,  but 
there  is  not  as  much  variation  as  we  see  in  the  adults.  In  fact,  the 
young  of  this  brood  present  in  color  only  two  or  possibly  three  of 
the  phases  which  are  seen  in  the  older  individuals. 

In  comparing  the  scutation  of  the  young  water  snakes,  on  the 
other  hand,  we  find  a  great  variability  of  the  head  shields  and  the 
body  scale  counts.  The  dorsal  rows  have  a  constant  number, 
twenty-one,  the  same  as  the  mother.  The  range  of  the  ventral- 
subcaudal  scale  coimt  is: 

126  132  129.06 

-^     -    -82'   •^^^^^  "TiX 

Since  six  of  this  brood  are  females  and  four  of  these  six  have  low 

counts  while  two  have  high  ones,  no  general  statement  can  be  made 

on  sex  differentiation.    Turning  to  the  head  shields,  we  find  almost 

as  much  variation  as  in  the  adults.    The  range  of  these  characters 

in  the  brood  is: 

T  K-  1  8+8  9+9 

Labials TTTjL.V^    -     i»  .  n 


Temporals 


The  average  count  would  be: 
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Regarding  the  relative  length  of  body  and  ttul,  we  would  expect 
the  proportion  to  run  rather  low  alnee  the  brood  comes  from  Tampa 
Bay.  But  this  is  not  the  case.  The  range  is  25.5%-27.8%,  average 
27.1%. 

From  this  it  may  be  seen  that  but  one  race  of  Natrix  compressi- 
cauda  can  be  recognized. 
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OIT  CEBTAIir  -VZBICLSE  FOimi)  IN  TEB  urTEeTTKBHT  OF  ARTS. 
BY   ADELG   H.    FIGLDE. 

During  the  years  1900  to  1907,  I  demonstrated  by  ex^riments, 
duly  set  forth  in  print,  that  the  antenns  of  the  ant  are  a  pair  of 
compound  noses,  certain  segments  having  each  a  special  function. 
The  ants  in  my  formicaries  were  subject  to  observation  by  day  and 
by  night,  all  the  year  round.  The  experiments  were  unhurried, 
very  numerous,  aad  with  adequate  material  for  every  series.  No 
ant  that  had  not  manifestly  recovered  normal  health  after  the 
required  surgical  operation  was 
engaged  in  the  service  demanded 
by  an  experiment.  (See  6,  page 
425,  and  j,  page  215.)' 

I  found  that  the  habitual  activi- 
ties of  the  ants  are  guided  mainly 
by  diverse  odors,  produced  by  the 
ants  themselves,  and  discerned 
through  the  sub-noses  of  the  olfac- 
tory organs,  the  funicles  of  the 
antennie. 

These  odors  are:  (1)  the  odor  of 
the  domicile,  the  nest  aura,  made 
up  of  the  commii^led  odors  of  the 
inhabitants,  and  discerned  through 
the  air  by  the  distal  segment  of  the 
antenna.  The  normal  ant,  warned 
by  an  alien  aura,  fears  and  avoids 
the  habitation  of  any  ant  com- 
munity other  than  her  own,  and 
she  strives  to  flee  or  hide  when 
forcibly  introduced  into  the  alarm- 
ing atmosphere  of  an  unknown 
nest.  But  if  the  twelfth,  the  distal  segment,  is  eliminated,  the  ant 
no  longer  distii^uishes  the  domiciliary  odor  and  stays  fearlessly  in 

1  See  bibliography  at  concluaioa  of  paper. 
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the  abode  of  her  enemies  until  her  life  pays  the  penalty  of  her  uncon- 
scious temerity.  This  sub-nose  appears  to  discern  many  odors, 
diffused  in  the  air.     (See  c,  page  539.) 

(2)  It  is  well  known  that  ants  of  the  same  species  abide  in  different 
colonies  or  communities  so  hostile  to  one  another  that  an  encounter 
between  members  of  different  colonies  results  in  a  battle,  often 
prolonged  until  one  or  the  other  ia  exterminated.  The  undeveloped 
young  of  one  colony  are  sometimes  stolen  and  reared  by  the  adults 
of  another  colony  of  the  same  species,  but  the  adults  of  different 
colonies  ordinarily  maintain  a  mutual  repugnance  that  is  invincible, 
no  matter  how  long  an  artificially  enforced  companionship  may 
exist.  The  colony  odor,  depending  on  age,  is  disceroed  through 
the  penultimate  s^ment  of  the  antenna.  When  this  segment  is 
eliminated,  ants  of  different  colonies  of  the  same  species  live  and 
work  together  in  complete  accord.  They  are  then  unaware  of  the 
objectionable  odor  of  their  comrades,  as  they  no  longer  perceive 
what  the  normal  ant  discerns.  The  colony  odor  is  discerned  through 
contact  of  the  antenna  with  the  body  of  the  ant  subject  to  examina- 
tion. This  eleventh  segment  is,  or  contfuns,  an  organ  of  chemical 
sense  which  might  be  called  olfactory  or  gustatory.  (See  b,  page 
449;  c,  pf^e  531;  d,  page  609;  t,  page  1.) 

(3)  When  an  ant  goes  out  from  her  dwelling,  she  lays  down  from 
her  feet  an  odorous  substance  whereby  she  is  guided  on  her  return 
journey.  She  discerns  her  own  scent  through  the  antepenultimate 
segment  of  the  antenna,  and  through  the  air.  When  this  tenth 
segment  is  eliminated  she  Is  no  lot^er  able  to  retrace  her  steps  and 
is  completely  bewildered.  She  is  as  incapable  as  is  a  dog  in  pursuit 
of  a  master  who  has  waded.  (See  c,  page  522.)  But  in  her  case 
the  track  remfuns,  while  power  to  pick  up  the  scent  has  been  de- 
stroyed in  the  pursuer. 

(4)  The  next  two  segments  of  the  funicle,  the  eighth  and  ninth 
counted  from  the  proximal  end  of  the  antenna  of  Stenamma  fvhum 
■piceum,  discern  the  odor  of  the  queen  and  of  the  undeveloped  youi^ 
ordinarily  her  progeny.  When  these  segments  are  eliminated,  the 
worker  ant,  that  in  her  normal  condition  evinced  extreme  devotion 
to  the  welfare  of  the  inactive  young  and  to  the  queen-mother,  becomes 
wholly  indifferent  to  all  or  any  of  those  whom  she  has  heretofore 
served.  There  are  indications  that  the  inactive  young,  as  well  as 
tiie  queen,  have  a  progressive  odor,  appreciable  to  the  workers  both 
by  contact  and  in  the  air,  and  that  the  odor  is  a  distinctive  one, 
alluring  to  the  workers.     (See  c,  p^e  542;  k,  page  229.) 
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(5)  The  next  two  segments,  the  sixth  and  seventh  from  the  proxi- 
mal end  of  the  antenna,  discern  the  odor  of  ants  of  alien  species, 
always  regarded  and  treated  as  enemies  unless  acquaintance  has 
been  made  in  the  earliest  days  of  the  individual  ant's  existence. 
Prolonged  warfare  and  terrible  slaughter  often  occur  between  ant 
colonies  of  different  species.  But  if  the  sixth  and  seventh  segments 
of  the  antenme  be  eliminated,  ants  of  different  species  or  even  of 
different  sub-families  will  live  together  amicably  and  will  regurgitate 
food  to  one  another.  I  have  had  representatives  of  so  many  as 
five  different  genera  living  in  close  fellowship  in  the  same  nest. 
The  specific  odor  is  discerned  by  contact,  the  antenna  being  applied 
to  some  part  of  the  body  of  the  ant  encountered.  (See  A,  page  321; 
k,  page  229.) 

The  two  antennie  of  the  ant  are  identical  in  function,  either  one 
serving  the  purposes  of  both.  Among  the  three  or  four  thousand 
species  of  known  ants  the  number  of  segments  in  the  antennse  varies 
from  four  to  thirteen.  In  my  work  of  ascertaining  the  function  of 
the  antenna!  segments,  I  used  mainly  SteTiamitia  fulvum  piceum,  a 
Myrmicine  ant,  havii^  twelve  segments  in  the  antemue.  It  is  not 
improbable  that  further  investigation,  equally  painstaking,  would 
reveal  olfactory  functions  in  other  segments  than  those  tested  by 
me.  It  is  certain,  however,  that  segments  proximal  to  the  sixth 
do  not  discern  the  odors  appreciated  by  the  seven  at  the  distal  end. 

Since  the  ants  have  given  evidence  that  they  bear  in  their  bodies 
several  different  odors,  they  must  have  glands  producing  unlike 
odors.  The  nest  aura  requires  no  separate  apparatus,  because  its 
creation  is  effected  by  the  combined  odors  of  the  inhabitants  of  the 
nest.  The  colony  odor,  inherited  from  the  queen  and  changing  with 
age  of  the  ants,  demands  a  means  of  production  that  might  well  be 
inquired  for  aloi^  the  sides  of  the  thorax  where  the  ants  so  commonly 
apply  a  caressing  antenna.  The  scent  that  is  laid  down  on  the 
track  would  probably  issue  from  the  feet  or  legs,  while  the  odor  of 
the  queen  would  be  produced  in  some  gland  that  would  be  no  more 
than  rudimentary  in  the  workers.  The  diverse  specific  odors  are 
easily  discernible  by  human  nostrils;  and  even  an  ant  may  be  tem- 
porarily deceived  by  an  individual  of  the  enemy's  troop  painted 
with  the  blood  of  a  friend.  There  must  be  glands  for  producing 
this  odor. 

Many  observers  have  described  certain  vesicles  in  the  integument 
of  ants,  as  well  as  of  many  other  insects,  since  Hicks  first  studied 
them.     (1857  to  1860.)    Janet,  whose  work  on  the  anatomy  of  the 
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ant  has  been  long  continued,  highly  skilled  and  very  prolific,  shows 
these  organs  as  a  pit  communicating  with  the  external  aii  by  means 
of  a  pore.  They  have  been  variously  named.  I  suggest  to  myrme- 
cologists  the  possibility  that  these  vesicles  found  in  groups  or  scattered 
over  the  body  and  limbs  of  the  ant  may  be  the  producers  of  the 
odors  borne  by  the  insect,  and  I  urge  research  among  Forel's  "  inverted 
flasks,"  the  "pits  and  pegs,"  the  "plates  and  pores,"  and  all 
papillae  on  the  ant. 

Dr.  N.  E.  Mclndoo,  of  the  Bureau  of  Entomology  at  Washington, 
D.  C,  has  issued  two  papers,  one  in  April,  1914,  The  Olfactory  Sense 
of  the  Honey  Bee,  and  one  in  November,  1914,  The  Olfactory  Sense  of 
Insects.     I  venture  a  few  brief  comments  thereupon. 

Dr.  Mclndoo  quotes  Dr.  W.  M.  Wheeler's  objection  to  my  dis- 
covery that  "the  olfactory  organs  of  an  animal  may  exhibit  'regional 
differentiations. ' "  This  objection,  unsupported  as  it  is  by  physio- 
logical tests  applied  to  the  ant,  should  influence  no  investigator. 
If  there  be  error  in  the  process  of  experimentation  or  flaw  in  the  logic 
of  the  deduction,  the  critic  should  indicate  the  point  of  departure 
from  a  correct  course.  It  b  true  that  my  statements  are  "unsup- 
ported by  other  observers, "  but  lack  of  support  by  other  observers 
is  a  misfortune  that  necessarily  befalls  the  research  worker  who 
makes  the  earliest  observation. 

Dr.  Mclndoo's  iterated  statement  that  his  bees  were  "abnormal," 
without  definite  indication  of  the  cause  or  kind  of  abnormality, 
gives  no  assistance  in  the  formation  of  a  sound  judgment  concerning 
the  changes  due  to  mutilation.  "Abnormality"  of  some  sort  is  a 
natural  consequent  of  mutilation.  The  question  is  whether  a 
certain  abnormal  condition  invariably  ensues  from  a  particular 
mutilation. 

In  those  cases  where  Dr.  Mclndoo's  surgical  operations  upon 
his  bees  were  performed  by  the  pulling  apart  or  the  bunung  off  of 
segments,  the  lesions  produced  in  the  adjacent  tissues  must  have 
been  such  as  to  seriously  affect  the  functions  of  the  parts  subject 
to  subsequent  observation. 

The  odors  of  the  essential  oils  used  in  his  experiments  must  have 
been  diffused  through  the  air,  and  the  reaction  of  the  bees,  normal 
or  abnormal,  may  in  many  cases  have  been  due  to  the  effect  of  the 
odorous  particles  upon  the  trachea  through  the  spiracles  rather  than 
to  their  appeal  to  the  sense  of  smell. 

Dr.  Mclndoo's  experiments  and  observations  appear  to  me  to  be 
confirmatory  rather  than  contradictory  of  the  view  of  most  ento- 
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molc^psts  that  the  antcnme  are  the  organs  of  smell  in  insects.  The 
evidence  he  sets  forth  is  far  from  being  convincing  of  the  truth  of 
his  final  asseveration  that  "the  antenns  can  no  loiter  be  regarded 
as  the  seat  of  the  sense  of  smell  in  insects";  and  equally  remote  from 
acceptance  should  be  bis  conclusion  that  the  ot^ans  he  chooses  to 
call  "olfactory  pores"  "are  the  true  olfactory  apparatus  in 
Hymenoptera. " 

List  op  Miss  Fielde's  Published  Papers  on  Ants. 

(a)  Portable  Ant  NesU.    Biological  Bulletin,  Vol.  II,  No.  11,  September,  1900. 

(b)  A  Study  of  an  Ant.    Proceedings  of  the  Academy  of  Natural  Scieocee  of 

Philadelphia,  July,  1901;   iesued  September  4,  1901. 

(c)  Further  Study  of  an  Ant.     Proceedings,  October,  1901;    issued  November 

22,  1901. 

(d)  Notea  on  an  Ant.     ProceedingH,  September,  1902;  issued  December  4,  1902. 

(e)  Supplementary  Notea  on  ED  Ant.    ProceedingH,  June,  1903;  issued  September 

4,  1903. 
(/)  Experimenia  with  Ants  induced  to  Swim.    Proceedings,  September,  1903; 

issued  October  5,  1903. 
ig)  A  Cause  of  Feud  between  Ants  of  the  same  Species  living  in  different  Com- 
munities.    Biological  Bulletin,  Vol.  V    No.  6,  November,  1903. 
(A)  Artificial  Mixed  Nests  of  Ants.    Biological  Bulletin,  Vol.  V,  No.  6,  Novmiber, 

1903. 
(t)  Observations  on  Ants  in  their  Relation  to  Temperature  and  Submergence. 

Biological  Bulletin,  Vol.  VII,  No.  3,  Auzust   1904. 
{})   Portable  .\nt  Nests.     Biological  Bulletin,  Vol.  VII,  No.  4,  September,  1904. 
(A:)  Power  of  Recognition  among  Ants.     Biological  Bulletin,  Vol.  VII,  No.  5, 

October,  1904. 
(i>    Reactions  of  Anis  to  material  Vibrations.     Proceedings,  September,  1904; 

issued  November  2,  1904. 
(m)  Three  Odd  Incidents  in  Ant  Life.    Proceedings,  September,  1904;    issued 

November  2,  1904. 
(n)  Tenacity  of  Life  in  Ants.    Biological  Bulletin,  Vol.  VII,  No.  6,  November, 

1904. 
(o)   The  Sense  of  Smell  in  Ante.     The  Indmendent,  August  17,  1905. 
(p)  How  an  Ant  went  to  Market  and  came  Home  again.    Written  October,  1905. 

In  Boys  and  Girls'  Ma^asine,  Ithaca,  New  York,  April,  1906. 
(a)  Temperature  as  a  Factor  m  the  Development  of  Ants.     Biological  Bulletin, 

Vol.  IX,  No.  6,  November,  1905. 
(r)  Observations  on  the  Progeny  of  Virgin  Ants.    Biol<^cal  Bulletin,  Vol.  IX, 

No.  6,  November,  1905. 
(s)  The  Communal  Life  of  Ants.     Nature-Study  Review,  Vol.  I,  No.  6,  Novem- 
ber, 1905. 
(i)    The  Progressive  Odor  of  Ants.    Biological  Bulletin,  Vol.  X,  No.  1,  December, 

1905. 
(tt)  Longevity  of  a  Velvet  Ant.    Biolt^cal  Bulletin,  Vol.  XJ,  No.  5,  October, 

1906. 
(v)  Suggested  Explanations  of  certain  Phenomena  in  the  Lives  of  Ants.    Bio- 

lOTicai  Bulfetin,  Vol.  XIII,  No.  3,  August.  1907. 
(it)  The  Nose  of  an  Ant.    Spinnmg  Wheel  Magazine,  Vol.  I,  No.  2,  December, 

1914. 
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The  President,  Samuel  G.  Dixon,  M.D.,  LL.D.,  in  the  Chair. 

One  hundred  persons  present. 

The  deaths  of  George  J.  Scattergood,  July  16,  1914,  and  of 
Benjamin  Sharp,  M.D.,  January  23, 1915,  members,  were  announced. 

On  the  announcement  of  the  death  of  Dr.  Sharp,  the  following 
was  read  by  the  Recording  Secretary  and  ordered  to  be  placed  on 
the  minutes: 

The  Academy  of  Natural  Sciences  of  Philadelphia  desires 
to  place  on  record  its  sense  of  the  loss  sustuned  by  the  society  and 
by  the  scientific  world  in  the  death  of  Dr.  Bbnj.u4in  Sharp,  on 
January  23. 

Dr.  Sharp  graduated  in  medicine  from  the  Unlveraity  of  Pennsyl- 
vania in  1879.  He  subsequently  studied  in  the  Universities  of 
Berlin,  Leipzig,  and  Wuraburg,  Immediately  after  securing  bis  degree 
of  Doctor  of  Philosophy  from  the  last  named  institution  in  1883  he 
published  his  first  paper  in  the  Proceedings  of  the  Academy,  a  reprint 
of  his  graduation  thesis  on  the  anatomy  of  Ancylus.  He  subse- 
quently published  twenty  communications  as  contributions  to  the 
Proceedings.  They  cover  a  wide  range  of  subjects,  but  are  most 
important,  perhaps,  as  studies  of  the  visual  organs  of  mollusks. 

Dr.  Sharp  was  elected  Corresponding  Secretary  of  the  Academy 
in  1890  and  served  efficiently  until  1902. 

His  work  as  an  attache  of  the  United  States  Elsh  Commission, 
as  zoologist  of  the  first  Peary  Arctic  Expedition,  and  as  professor 
in  the  Academy,  the  University  of  Pennsylvania,  and  in  the  Central 
High  School,  together  with  hi.s  explorations  of  Behring  Sea,  the  West 
Indies,  and  the  Sandwich  Islands,  was  all  prosecuted  in  direct  asso- 
ciation with  the  Academy,  to  which  he  was  always  moat  generous 
in  the  expression  of  his  obligation  for  encouragement  and  assistance. 

Dr.  Sharp  was  endowed  with  a  retentive  memory  and  the  faculty 
of  clear  and  accurate  statement.  He  was  a  man  of  singular  personal 
charm  and  of  an  unusual  range  of  sympathy  and  accomplishment. 
A  strikingly  attractive  figure  anywhere,  he  was  equally  at  home  in 
a  scientific  meeting,  a  drawing-room,  or  on  the  dock  with  his  chums, 
the  fishermen.  He  retained  to  the  last  the  qualities  of  an  eager, 
ingenuous  boy  without  any  of  the  disadvantages  of  immaturity. 

Although  not  intimately  associated  with  the  Academy  since 
1902,  his  periodical  visits  sustained  his  affectionate  relations  with 
"his  fellow-members  and  testified  to  his  loyalty  to  the  institution. 

The   realization   of    its   own    loss   in   the   death   of    Dr.    Sharp 
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en&bles  the  Academy  to  appreciate  the  bereavement  of  his  wife  and 
children,  to  whom  is  extended  its  heartfelt  sympathy. 

Mr.  Robebt  CuauuAN  Murphy  spoke  on  bird-life  at  an  outpost 
of  the  Antarctic.  The  communication  was  beautifully  illustrated 
by  lantern  views. 

The  Secretary  read  the  following  communication  from  MSss 
Adele  M.  Fielde,  of  Seattle,  Washington: 

Concerning  Vie  Sense  of  Smell  in  Dogs. — In  the  winter  of  1911-12, 
I  s[>ent  over  four  consecutive  months  in  the  city  of  Tucson,  Arizona, 
lodging  in  one  house  and  talcing  my  meals  in  another,  a  quarter  of 
a  mile  distant.  The  street,  in  the  residential  section  of  the  city, 
traversed  by  me  several  times  daily,  was  wide,  with  paved  wtilk  on 
both  sides,  in  front  of  detached  houses  whose  owners  generally 
cherished  watch  dogs.  In  my  earliest  journeys  along  the  sidewalks, 
the  dogs,  of  various  breeds,  in  their  respective,  shrubby  dooryards, 
all  barked  at  me,  so  intentionally  as  to  make  me  doubt  whether 
existence  would  be  tolerable  under  such  local  conditions. 

I  persisted,  however,  in  my  course  as  a  pedestrian,  made  no 
acquaintance  with  the  owners  of  the  dogs,  no  calls  at  their  residences, 
and  no  efforts  at  conciliation  of  the  animals.  Nevertheless,  the 
barking  of  the  dogs  gradually  subsided  and  then  ceased,  first  on  the 
west  side  of  the  street  that  I  traversed  most  frequently,  and  later 
upon  the  ea.st  side  of  the  street,  where  I  walked  but  seldom.  Some 
weeks  before  I  left  Tucson,  all  the  dogs  had  stopped  barking  at  me 
during  my  passage  alongside  their  grounds,  whether  by  day  or  by 
night.  In  the  evenings  I  usually  carried  a  lantern  whose  light  fell 
upon  the  pavement  without  illuminating  me. 

A  small  dog,  resident  in  the  house  where  I  lodged,  maintained 
hostilities  toward  me  for  several  days  after  my  arrival,  but  chained 
his  mental  attitude  toward  me  with  no  conciliation  on  my  part,  and 
then  habitually  gave  immoderate  expression  to  his  delight  whenever 
I  returned  to  the  house. 

Such  change  in  the  behavior  of  these  dogs  indicates  that  at  my 
earliest  coming  they  perceived  an  unknown  scent  either  upon  the 
pavement  or  in  the  air  and  resented  its  intrusion  among  countless 
familiar  odors.  When  accustomed  to  the  intruded  scent,  having 
received  no  injury  from  its  bearer,  they  ceased  from  audible  protest 
against  her  presence.  Without  contact  at  any  time,  and  with 
darkness  and  distance  often  such  as  to  make  vision  improbable,  the 
cause  of  the  behavior  of  the  dogs  appears  to  lie  in  their  sense  of 
smell.  That  they  could  pick  up  the  scent  lajd  down  on  the  pave- 
ment was  to  be  expected  of  them.  That  they  recognized  its  depositor 
in  the  dark  and  at  a  distance  of  many  yards,  and  refrained  from 
any  vocal  exercise  save  a  monosyllabic  assertion  of  being  on  duty, 
indicates  high  olfactory  sensitivity. 

Joseph  C,  Guernsey,  M.D.,  was  elected  a  member. 

The  following  was  ordered  to  be  printed: 
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NATURAL   SCIENCES  OF   PHILADELPHIA. 


BY    H.    UATSUHOTO. 


Introductory 

Subclass  1.  (Egophiuraida  

Subclass  tl.  Myophiuroida 

Order  i.  Phrynophiurida 

Family  1.  OphioinyxidK.. 

Subfamily  1.  Ophiomyxinre 

Subfamily  2.  Ophiobyrsinffi 

Family  2.  Trichasteridte ,„, 

Subfamily  1.  AateronychiniE 

Subfamily  2.  Trichasteiitue 

Subfamily  3.  Aateroscbematiiue ... 

Family  3.  GorgoQocepbabds 

Subfamily  1.  Gorgonooephalince..  . 

Subfamily  2.  Astrotomiiue 

Order  ii.  Lfemopbiurida 

Family  I,  Ophiacanthidx 

Family  2.  HemieuryalidEe 

SuDfamily  1.  Ophiochondrina)  

Subfamily  2,  Hcmieuryalinffi   . 

Order  iii.  Gnathophiurida 

Family  1.  Amphilepidids 

Family  2.  Arapfaiuridfc 

Subfamily  1.  Ophiactininte 
Subfamily  2.  Amphiurin» 
Family  3.  Ophiotrichido'. 
Order  iv.  Chilophiurida    . 


Subfamily  2.  Ophlolepidin;.- 

Family  2,  Ophioleucidie 

Family  3.  Ophiodermatidat 

Subfamily  1.  OphiarachninHt 

Subfamily  2.  Ophiodermatinie  . 
Family  4.  Ophiochilonidte 

Subfamily  1.  Ophiochit^nlnte  ... 

Subfamily  2.  Ophioni^reidinK 

Family  5.  Ophiocomidaj  

Subfamily  1,  OphiocomJnK.    ..  . 

Subfamily  2.  Opbiopsilinie 


Introduction, 

The  present  study  was  undertaken  at  the  su^estion  of  Prof.  Goto, 
of  the  Imperial  University  of  Tokyo;  and  to  him  my  hearty  thanks 
are  due  for  supervision  and  the  revision  of  part  of  the  manuscript. 

My  first  purpose  was  merely  to  identify  and  name  species.     But 
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I  soon  found  that  the  classifications  of  the  Ophiuroidea  hitherto  pro- 
posed were  very  unsatisfactory.  Indeed,  their  imperfectness  became 
a  haunt  to  me;  so  I  determined  to  devise  a  new  classification  of 
my  own. 

For  this  purpose,  I  have  dissected  representatives  of  as  many 
genera  as  were  accessible;  and  the  following  are  some  of  the  more 
important  results  obtained: 

A.  Morphological.— Thoae  forms  that  have  arms,  capable  of 
beii^  vertically  coiled,  have  a  very  compact  oral  skeleton  (the 
adoral  shields  are  entirely  proximal  to  the  oral  shield,  being  firmly 
united  to  it;  the  oral  frames  are  very  stout,  those  of  the  same  radius 
being  firmly  joined  together;  the  peristomal  plates  are  entire  and 
more  or  less  soldered  to  the  oral  frames,  etc.),  and  very  short,  stout 
vertebfffi,  of  which  the  articulation  is  atrcptospondyline,  with  a 
verj-  rudimentary,  or  no  articular  peg.  More  or  less  divided  ver- 
tebne  are  found  only  in  certain  genera  with  horizontally  flexible 
arms;  such  vertebrse  are  of  two  kinds,  those  which  are  divided  into 
halves  by  a  single  fusiform  pore  (found  in  forms  in  which  the  dorsal 
side  of  the  arms  is  more  or  less  unprotected)  and  those  in  which  the 
two  halves  are  separated  by  a  series  of  small  pores  (found  in  forms 
with  the  dorsal  side  of  the  arms  entirely  protected).  Forms  with 
quadrangular  and  stout  teeth  have  oral  frames  with  well-developed 
lateral  wings  for  the  attachment  of  voluminous  masticatory  mus- 
cles, etc, 

B.  Systetnatic. — Astroceras,  TrichasUr  and  Euryala  have  a  certun 
common  structure,  by  which  they  may  be  distinguished  from  either 
Asteronyx  or  Asteroschema;  Aatrotoma  and  its  allies  have  certain 
distinctive  characters  in  contrast  to  Asteroporpa,  Astrochele,  Gor- 
gonocephaltts,  Astrodadus  and  their  allies;  the  Amphiuridfe  (emend.) 
and  the  Ophiotrichide  are  intimately  related  by  their  internal  struc- 
ture; "Ophiaclis"  pars,  i.e.,  my  Amphiactis,  is  a  connecting  link 
between  the  Ophiacauthidie  and  Amphiuridw;  the  Ophiolepididie, 
Ophiodermatidte  and  Ophiocomidfe  form  tc^ether  another  compact 
group;  my  OphiochitonidsB  are  not  referable  to  Amphiuridse  (emend.) 
but  are  very  near  the  Ophiodermatidffi  and  Ophiocomidse;  OphiopsUa 
is,  as  a  matter  of  fact,  a  near  ally  of  the  Ophiocomidse;  " Opkioconie" 
pars,  i.e.,  my  Ophiuroconis  and  Opkiurodon,  and  "Ophiochceta" 
pars,  i.e.,  my  Ophiurockwta,  are  perfectly,  distir^uishable  from 
Opkiolimna  (emend.),  by  their  mtemal  structure,  etc. 

Prefixir^  so  much,  I  now  proceed  to  the  exposition  of  my  views, 
leaving  them  to  be  judged  on  their  merits. 
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During  the  present  study,  I  have  received  great  help  from  Dr. 
Hubert  Lyman  Clark,  of  the  Museum  of  Comparative  Zodlogy,  in 
the  loan  of  many  precisely  determined  specimens  from  that  Museum 
and  in  helpful  advice;  my  best  thanks  are  due  to  him.  This  paper 
is  in  fact  an  outcome  of  his  suggestions.  A  more  detailed  monc^aph 
with  illustrations  will  be  published  ultimately  ui  Japan. 

The  outbreak  of  the  present  war  has  made  it  impossible  for  me  to 
receive  some  specimens  of  Palieozoic  ophiurans  promised  me  by 
Dr.  B.  Stiirtz,  so  that  I  am  obliged  to  defer  a  revision  and  classifica- 
tion of  PaUeozoic  ophiurans  to  the  future. 

The  greater  part  of  the  present  study  was  done  in  the  Zoological 
Institute  of  the  Imperial  University  of  Tokyo,  and  the  type  speci- 
mens of  all  the  new  species  described  belong  to  it. 

Sendai,  Japan,  December  1,  1914. 

Subclass  I.  CEaOPHIUIlOIDA  nov. 

Ophiuroidea  with  external  ambulacral  grooves,  and  without 
ventral  arm  plates.  Radial  shields,  genital  plates  and  scales,  oral 
shields  and  dorsal  arm  plates  also  absent.  Ambulacral  plates 
alternate  or  opposite;  in  the  latter  case,  they  may  often  be  soldered 
in  pairs  to  form  the  vertebrte.  Adambulacral  plates,  i.e.,  lateral 
arm  plates,  subveutral.  Madreporite  either  dorsal  or  ventral, 
often  large  and  similar  in  shape  to  that  of  an  Asteroid. 

This  subclass  consists  chiefly  of  Palsozoic  genera. 

The  (Egophiuroida  lack  all  the  fundamental  characters  by  which 
Recent  ophiurans  are  clearly  distinguished  from  Asteroids.     Indeed, 
the  distinction  of  the  present  subclass  from  the  cryptozonial  Aster- 
oids  depends   merely  upon  the  different  development  of   certain  . 
common  structures. 

Subclaims  II.  MYOPUIUROIDA  nov. 

Ophiuroidea  without  external  ambulacral  grooves,  and  with 
ventral  arm  plates.  Radial  shields,  genital  plates  and  scales,  oral 
shields  and  dorsal  arm  plates  usually  present;  but  sometunes  rudi- 
mentary or  absent.  Ambulacral  plates  opposite,  usually  completely 
soldered  in  pairs  to  form  the  vertebne.  Madreporite  represented 
by  one,  or  sometimes  all,  of  the  oral  shields. 

This  subclass  includes  certain  Paleozoic  forms  and  all  the  ophiurans- 
since  the  Mesosoic. 
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Order  I.  PHRYNOPHIURIDA  aov. 
Disk  and  arms  covered  by  a  skin.  The  radial  shield  and  geoit^ 
plate  articulate  by  means  of  a  simple  face  or  a  transverse  ridge  on 
either  plate,  without  well-developed  articular  condyles  and  sockets. 
Peristomal  plates  large,  entire,  or  sometimes  double  or  triple.  Oral 
frames  entire,  without  well-developed  lateral  wings.  Dorsal  arm 
plates  absent  or  very  rudimentary;  lateral  arm  plates  ventral  or 
subventral  in  position;   dorsal  side  of  arms  largely  unprotected. 

Key  to  families  of  Phrynopkiurida. 

A — Lateral  arm  plates  more  or  less  subventral;  arm  spines  not 
confined  to  ventral  side  of  arm,  but  lateral  or  subventral  in 
position;  vertebrte  not  very  short  and  stout,  with  not  exceed- 
ingly stout  wii^;  upper  and  lower  muscular  fosss  of  vertebra 
rather  subequal;  radial  shields  small  or  rudimentary, 

OPHIOHTXIDf. 

AA — Lateral  arm  plates  and  arm  spines  confined  to  the  ventral 
side  of  the  arm;  vertebrte  very  short  and  stout,  discoidal, 
with  exceedingly  stout  wings;  upper  muscular  fossse  of 
vertebrae  extremely  large,  lower  very  small;  vertebral  articu- 
lation typically  streptospondyline;  radial  shields  long  and 
bar-like. 
■  a — Arms  without  rows  of  hook-bearing  granules;  arm  spines 
covered  by  thick  skin;   adoraL  shields  very  stout, 

TRICHASTBRlDiE. 

aa — Arras  annulated  by  double  rows  of  hook-bearing  granules; 
arm  spines  naked,  or  at  most  covered  by  thin  skin;  adoral 
shields  rather  small  and  inconspicuous,  often  separated 
from  oral  shields  by  small  supplementary  plates, 

G0Ra0N0CEFHAUD.B. 

Family  1.  OPHIOMTXID.S1  Ljungmaa,  1866. 
(Characters  as  given  above  in  key.) 

Key  lo  subfamilies  of  Opkiomyxida. 

A — Oral  shields  separated  from  first  lateral  arm  plates  by  outer 
lobes  of  the  adoral  shields;  peristomal  plates  usually  double 
or  triple,  not  very  thick,  not  firmly  fixed  to  the  oral  frames, 
which  are  rather  slender;  vertebra  long  and  slender,  except 
one  or  two  basal  ones  which  are  discoidal,  distal  ones  usudly 
divided  into  halves;  wings  of  vertebrie  not  equally  thick, 
but  distinctly  much  thinner  laterally  than  dorsally;  vertebral 
articulation  zygospondyline,  the  articular  peg  being  well 
developed Ophiomyxin-e. 

AA — Oral  shields  in  contact  with  first  lateral  arm  plates;  adoral 
shields  entirely  proximal  to  oral  shield;    perbtomal  plates 
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entire,  very  thick,  fused  with  oral  frames,  which  are  very- 
stout;  vertebrffi  rather  short  and  very  stout,  many  proximal 
ones  discoidal,  none  divided  into  halves;  wings  of  vertebree 
almost  equally  thick  laterally  and  dorsally;  vertebral  articu- 
lations streptospondyline;  articular  peg  very  rudimentary, 
or  absent OpmoBTRSiNJa. 

Subr&miiy  1.  OPHIOMYXINjE  LjuDgman,  1871  (emend.). 

(Characters  as  given  above  in  key.) 

This  subfamily  includes  Opkiohelus,  Opkioaciamia,  Opkiogeron, 
Astrogeron,  Opkiocynodus,  Opkiost^adum,  Ophiosyzygus,  0-phio- 
leptophix,  Opkioscolex,  Neaplax,  Ophiomora,  Opkiomyxa,  Ophiodera, 
Ophiokymen,  and  provisionally  Opkiaminx,  besides  two  new  genera, 
OpkiosHba  and  Opkiokyaiua. 

07HI0BTIBA  («■>.  nov. 

Disk  covered  by  a  skin  containing  a  number  of  scattered  granules. 
Radial  shields  very  rudimentary,  forming  a  continuous  row  with 
the  marginal  disk  scales,  which  are  well  developed,  as  in  Ophiomyxa, 
Ophiomora  and  Neoplax.  Teeth  and  oral  papillte  present,  with  acute 
ends.  Arms  skin-covered;  dorsal  arm  plates  absent,  while  the 
lateral  arm  plates  are  subventral,  so  that  the  dorsal  side  of  the  arms 
is  largely  naked.  Distal  vertebrae  more  or  less  divided  into  halves 
by  a  longitudinally  fusiform  pore.  Arm  spines  few,  all  converted 
into  compound  hooks.     Tentacle  scales  absent. 

This  new  genus  differs  from  Opkioscolex  chiefly  in  the  presence  of 
the  marginal  disk  scales  and  m  the  conversion  of  the  arm  spines 
into  compound  hooks;  and  from  Neoplax  in  the  fewer  arm  spines, 
which  are  converted  into  compound  hooks,  and  in  the  absence  of 
tentacle  scales. 
Ophioittba  Udakiii  IP.  dov. 

Diameter  of  disk  3.5  mm.  Length  of  arms  16  mm.  Width  of 
arms  at  base  0.8  mm.  Disk  hexagonal,  with  concave  interradi^ 
borders,  covered  by  a  soft  skin,  which  contains  a  number  of  scattered 
granules.  Radial  shields  very  rudimentary  and  insignificant, 
forming  a  continuous  row  with  the  marginal  disk  scales,  which  are 
well  developed.    Genital  slits  very  small  and  short. 

Oral  shields  rhomboidal,  with  perfectly  rounded  outer  and  lateral 
angles,  convex,  slightly  longer  than  wide;  each  serving  as  a  madre- 

■  Dedicated  to  the  memory  of  mj;  friend,  Hideki  Chibn,  who  met  with  an 
untimely  death  a  few  days  ^ter  awisting  me  in  dredging  my  material  in  the 
SagamiSea. 
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porite.  Adoral  shields  long  and  narrow,  but  with  widened  outer 
ends,  meetii^  each  other  within.  Four  or  five  oral  papills  on 
either  side,  triangular,  with  acute  apices.  Teeth  stout,  triangular, 
acute. 

Six  arms,  of  which  three  are  longer  than  the  other  three,  as  an 
indication  of  schizogony.  Dorsal  arm  plates  entirely  absent;  dorsal 
ade  of  vertebrse  clearly  visible.  Lateral  arm  plates  low,  meeting 
below.  First  ventral  arm  plates  very  small,  rhomboidal,  longer 
than  wide;  the  following  heptagonal,  nnth  strongly  concave  proximo- 
lateral  and  outer  sides  (the  former  adjoining  the  tentacle  pores), 
much  longer  than  wide,  widest  opposite  the  outer  ends  of  the  tentacle 
pores;  calcification  very  feeble  along  median  line,  the  plates  appear- 
ing as  if  longitudinally  grooved.  In  the  outer  half  of  the  arm,  the 
vertebra  are  more  or  less  divided  into  halves  by  fusiform  pores. 
Two  or  three  hyaline  arm  spines,  converted  into  compound  hooks, 
with  four  or  five  denticles  along  the  abradial  side;  the  lowest  one  is 
slightly  shorter  than  the  upper  ones,  which  are  about  two-thirds  as 
long  as  the  corresponding  arm  joint.  The  uppermost  spines  of 
either  side  of  successive  arm  joints  are  connected  by  a  hyaline, 
web-like  membrane,  except  on  the  basal  and  most  distal  joints. 
Tentacle  pores  large,  without  any  scafle.  Color  in  alcohol:  disk 
deep  chocolate-brown,  except  the  granules,  which  are  white;  arms 
brownish  yellow. 

Two  specimens;  Sagami  Sea;  300  fathoms. 

This  new  species  evidently  reproduces  by  schizogony,  as  indicated 
by  the  hetaractiny  and  the  occurrence  of  six  madreporites. 

OPHIOHYAIUS  f«i.  DOT. 

Disk  covered  by  a  skin,  with  marginal  scales.  Radial  shields 
very  rudimentary,  forming  a  continuous  row  with  the  marginal 
disk  scales.  Teeth  and  oral  papille  flattened  and  serrate,  like 
those  of  Opkiomyxa,  Ophiodera  and  Ophiohymen.  Dorsal  arm  plates 
present,  but  rudimentary,  entire,  thin,  hyaline,  separated  from  each 
other  by  naked  spaces.  Vertebrse  more  or  less  divided  into  halves. 
Arm  spines  few,  converted  into  compound  hooks.  Tentacle  scales 
absent. 

This  new  genus  is  near  Opkiomyxa,  but  differs  from  it  in  the  rudi- 
mentary radial  shields,  the  divided  vertebrse,  the  entire  rudimentary 
dorsal  arm  plates  and  the  conversion  of  the  arm  spines  into  com- 
pound hooks.  In  almost  all  characters,  Ophiohyahis  is  more  embry- 
onal than  Opkiomyxa. 


,y  Google 


1915.]  NATURAL  SCIENCES   OF  PHILADELPHIA.  49 

OpUvhralu  Kotoi  IP-  nov. 

Diameter  of  disk  9  mm.  Length  of  arms  28  mm.  Width  of 
arms  at  base  1  imn.  Disk  peatagonal,  with  concave  interradial 
borders,  very  flat,  covered  by  a  thin  skin.  Maipnal  disk  scales 
present,  feeble.  Radial  shields  rudimentary  and  iosignificant, 
forming  a  continuous  row  with  the  marginal  disk  scales.  Getutal 
slits  small  and  short,  extending  from  outer  end  of  adoral  shield  to 
that  of  second  lateral  arm  plate. 

Oral  shields  triangular,  with  perfectly  rounded  lateral  angles, 
outer  side  slightly  concave;  two  and  a  half  times  as  wide  as  long. 
Adoral  shields  large,  triangular,  very  long,  acutely  tapered  inwards, 
but  not  meetii^.  Oral  plates  long  a&d  narrow,  "^he  space  encircled 
by  the  oral  and  adoral  shields  and  oral  plates  is  strongly  depressed. 
Three  or  four  oral  papillffi  on  either  side,  thin,  hyaline,  serrate  along 
the  free  edge.  Two  or  three  short,  wide,  flattened  teeth,  with 
rounded  and  finely  serrate  ends.  Deep  In  the  oral  sLit  on  either  side 
of  each  jaw  there  occurs  one  conical,  rough  papilla,  which  protects 
the  first  oral  tentacle  pore. 

Arms  slender,  covered  by  a  very  thin,  transparent  skin.  Dorsal 
arm  plates  small,  oval,  thin,  hyaline,  longer  than  wide,  wider  within 
than  without,  separated  from  each  other  by  naked  spaces;  they  lie 
over  the  distal  parts  of  the  vertebne  of  the  correspondii^  arm  joints, 
and  become  very  small  and  delicate  towards  the  extremity  of  the 
arm.  Lateral  arm  plates  low,  slightly  flaring,  successive  plates  not 
in  contact  with  each  other,  but  separated  by  a  naked  space,  which 
is  widened  upwards  and  continued  into  a  large  naked  space  bounded 
by  the  dorsal  and  lateral  arm  plates  and  the  vertebra.  First  ventral 
arm  plate  not  very  small,  quadrangular,  with  stron^y  curved  outer 
side,  much  wider  without  than  within;  those  beyond  nearly  rhom- 
boidal  in  outline,  with  a  conspicuous  reentrant  notch  at  outer  end 
and  a  half  pore  for  the  tentacle  at  each  lateral  angle;  much  longer 
than  wide,  widest  oppodte  outer  ends  of  tentacle  pores;  successive 
plates  not  in  contact  with  each  other,  except  within  the  disk.  The 
lateral  arm  plates  do  not,  however,  meet  each  other  in  the  ventral 
median  line,  so  that  there  is  left  here  a  naked,  depressed  space,  which 
is  especially  well-marked  near  the  extrenuty  of  the  arm.  Except 
within  the  disk  and  at  the  very  base  of  arms,  the  vertebree  are  more 
or  less  or  entirely  divided  into  halves  by  fusiform  pores,  which 
become  larger  and  longer  in  the  more  distal  part  of  the  arm.  Arm 
spines  two,  subventral,  unequal,  glassy,  all  converted  into  compound 
hooks,  with  a  series  of  booklets  along  their  ventral  side,  covered  by 
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a  thin,  transparent  skin;  the  lower  one  is  much  larger  and  longer 
than  the  upper.  On  some  basal  arm  joints  there  occurs  on  the 
lateral  arm  plate  one  more  spine,  which  is  placed  on  the  dorsal 
margin  of  the  plate  and  also  bears  a  series  of  booklets  on  one  ude;  it 
is  larger  and  loi^r  than  the  other  two  and  nearly  as  long  as  the 
corresponding  arm  joint.  No  tentacle  scale.  Color  in  alcohol: 
yellowish  white. 

Two  specimens;  probably  Sagami  Sea. 

Subfamily  2.  OPHIOBYIlSIN.fi  nov. 

(Characters  as  given  in  key,  p.  46.) 

This  subfamily  includes  Opkiobyraa,  OphiobyraeUa,  Ophiophrixut, 
Ophiobraehion  and  provisionally  Ophiosckiza,  besides  a  new  genus, 
Opkiosmilax. 

The  Ophiobyrsiiue  rather  approach  the  next  two  families  in 
skeletal  characters. 

0?HIOBKILAZ  ten.  nov. 

Disk  and  arms  covered  by  a  thick  skin.  Radial  shields  very 
rudimentary  and  insignificant.  Single  oral  papilla  on  either  side 
and  two  or  three  dental  papUls  at  the  apex  of  each  jaw.  Teeth  in 
a  single  vertical  series.  Teeth  and  papilla  all  alike,  stout,  stumpy, 
conspicuously  thorny  at  tips.  Second  oral  tentacle  porea  open 
outside  oral  slits,  each  provided  with  a  thorny,  stumpy  papilla, 
which  arises  from  adoral  shield.  Dorsal  arm  plates  absent,  while 
the  lateral  arm  plat^  are  subventral,  so  that  the  dorsal  side  of  the 
arms  is  merely  covered  by  a  naked  skin.  Ventral  arm  plates  welt- 
devek)ped,  in  contact  with  each  other.  Vertebne  short  and  very 
stout.  Vertebral  articulation  streptospondyliue,  the  articular  p^ 
being  entirely  absent.  Arm  spines  few,  converted  into  compound 
hooks.    No  tentacle  scale. 

This  new  genus  more  or  less  resembles  Opkiopkrixus  in  the  total 
absence  of  dorsal  arm  plates,  but  differs  from  it  in  the  rudimentary 
radial  shields,  in  the  peculiarities  of  teeth  and  papilbe  and  in  the 
conversion  of  arm  spines  into  compound  hooks.  The  last  character 
reminds  us  of  Ophiobraehion,  but  Ophiosmilax  has  no  disk  spines, 
while  it  does  have  peculiar  teeth  and  papillee  and  fewer  and  longer 
arm  spin^. 
OpUoimUtx  miiftbiUa  ip-  ■»>▼- 

Diameter  of  disk  2  mm.    Length  of  arms  12  mm.    Width  of  arms  - 
0.8  mm.    Disk  pentagonal,  with  concave  interbrachial   borders, 
covered  by  a  thick  skin,  which  contdns  very  fine,  thin,  transparent 
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scales.  Ratfial  shields  rudimentary  and  insignificant,  lying  on  the 
disk  margin.    Genital  slits  very  small  and  short. 

Oral  shields  triai^ular,  with  convex  outer  border.  Adoral  shields 
large,  quadrangular,  meeting  within.  Oral  slits  short,  fairly  closed 
up.  Single  oral  papilla  on  either  side,  short,  stumpy,  conspicuously 
thorny  at  tip,  turned  up  ventrally,  instead  of  projecting  towards 
oral  ^lit.  Two  or  three  dental  papille  at  apex  of  each  jaw,  mmilar 
in  shape  and  in  size  to  oral  papilla,  also  turned  up  ventrally.  Teeth 
in  a  single  vertical  series,  stout,  stumpy,  thorny  at  tips.  Second 
oral  tentacle  pores  open  outside  oral  slits,  each  provided  with  a 
stumpy  and  thorny  papilla,  which  arises  from  adoral  shield. 

Arms  stout  in  comparison  with  the  small  disk,  covered  by  a  thick, 
naked  skin.  Dorsal  arm  plates  absent.  LaterM  arm  plates  sub- 
ventral,  strongly  flaring.  First  ventral  arm  plate  large,  quadran- 
gular, with  rounded  ai^es,  slightly  longer  than  wide,  much  wider 
without  than  within;  those  beyond  also  large,  hexagonal;  proximal 
and  proximo-lateral  sides  very  short;  distal  and  disto-lateral  sides 
long;  outer  ai^es  perfectly  rounded;  as  long  as,  or  slightly  longer 
than,  wide,  feebly  calcified  and  transparent,  except  the  outer  and 
lateral  margins,  where  the  calcification  is  complete  and  opaque. 
Vertebne  short  and  very  stout,  with  streptospondyhne  articulation, 
the  articular  shoulder  and  imsbo  being  very  stout,  while  the  articular 
peg  is  entirely  absent.  Arm  spines  two  or  three,  lying  flat  on  the  arm, 
all  converted  into  compound  hooks,  hyaline;  the  uppermost  two  are 
subequal,  about  two-thirds  as  long  as  corresponding  arm  joint,  while 
the  lowest  one  is  about  half  as  long  as  the  same.  The  snmller  spines 
have  two  or  three  booklets,  which  lie  in  one  plane,  while  the  larger 
ones  have  six  or  seven  booklets,  which  lie  in  two  divergent  planes. 
Tentacle  pores  small,  without  scales.  Color  in  alcohol:  brownish 
yellow. 

One  specimen;  Sagami  Sea;  300  fathoms. 

Fanuly  2.  TBIOHASTBBn).S  DOderlein,  1911  (emend.). 
(Characters  as  given  in  key,  p.  46.) 

Key  to  Bvbfamilies  of  Trichasteridw. 
A — More  than  three  arm  spines;   madreponte  single, 

ASTERONYCHINS. 

AA — Two  arm  spines:  all  oral  shields  serving  as  madreporites. 
a — Lateral  arm  plates  of  opposite  sides  separated  from  each 
other  by  the  ventral  arm  plates,  distal  ones  projecting 
ventrally  like  hanging  rods;    arm  spines  subequal;    peri- 
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hffimal  canal  and  genital  bursee  communicating  with  each 

other Tricka8TEK1N«. 

aa — Lateral  arm  plates  of  opposite  sides  meeting  each  other  in 
the  ventral  median  line,  distal  ones  not  projectii^  ven- 
trally  like  banging  rods;  arm  spines  miequal,  the  adradial 
one  being  much  larger  and  longer  than  the  abradial  and 
often  clavate;  periluemal  canal  and  genital  burss  not  in 
communication;   arms  simple Abteroschehatinjb. 

Subfamily  1.  ASTERONYCHIN^  nov. 

Disk  very  large,  arms  very  slender  and  unbranched.  A  single 
madreporite  is  present.  Periluemal  canal  entirely  closed.  Peri- 
toneal cavity  divided  into  five  compartments  by  the  interradial 
attachments  of  the  gastral  pouches  to  body  wall.  Genital  bursfe 
separated  from  the  perihsemal  canal  and  the  peritoneal  cavity,  but 
the  pairs  of  the  same  radius  communicatii^  with  each  other,  the 
communication  passing  above  the  outer  end  of  the  oral  frames  and 
the  first  vertebra,  just  out^de  the  peiihaemal  canal.  Lateral  arm 
plates  of  opposite  sides  separated  by  the  comparatively  large  ventral 
arm  plates.     Arm  spines,  3-8. 

This  subfamily  includes  Aateronyx  and  Aatrodia. 

Subfamily  2.  TRICHASTERIN  Jl  nov. 
(Characters  as  pven  above  in  key.) 

This  subfamily  includes  Opkiuropsis,  Astroceras,  Trichasler, 
Sthenocephalua  and  Euryala. 

SubfamUyS.  ASTEROSCHEMATINiG  Ddderlein,  1911  (eroend.). 

(Characters  as  given  above  in  key.) 

This  subfamily  includes  Ai^oaehema  (including  Ophioereaa)  and 
Aalrocharis. 
AataroMhsoia  tabifsriim  MaUumato, 

1911,  Dobuts.  Z.  Tokyo,  »,  p.  017  (in  Japaneae). 

This  species  strongly  resembles  A.  mbrum  Lyman,  but  differs 
chiefly  in  the  much  coarser  granules  of  the  arm  bases,  in  having 
tentacle  tubes  for  some  ten  basal  tentacles,  and  in  the  relatively 
longer  and  stouter  arm  spines.  Three  or  four  granules  lie  in  1  mm. 
on  the  dorsal  side  of  the  free  arm  base.  Oral  tentacle  pores,  as 
well  as  tentacle  pores  of  some  ten  basal  arm  joints,  open  by  means 
of  cuticular  tubes,  each  of  which,  except  that  of  the  oral  tentacle 
and  the  first  arm  tentacle,  is  attached  to  the  adradial  arm  spine  on 
its  adradial  side.    The  arm  spines  become  longer  and  stouter  distally. 
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till  the  adradial  one  is  distinctly  clavate  and  is  about  twice  as  long 
as  the  corresponding  arm  joint.  The  color  is  light  pinkish  brown 
in  alcohol.  The  type  specimen  is  16  iwn.  in  disk  diameter,  230  mm. 
in  arm  length  and  4.5  mm.  in  arm  width  at  base. 

Two  specimens;  Okinos^  (a  submarine  bank),  Sagami  Sea.    One 
specimen;  Sagami  Sea. 
a«t«ioHlMiiia  gUnanm  Matwumto. 

1911,  Dobuta.  Z.  Tokyo,  M,  p.  617  (in  Japaowe). 

This  species  is  near  A.  salix  Lyman,  but  differs  from  it  in  coarser 
granules  on  disk  and  arm  bases,  in  stouter  arm  bases,  in  much  shorter 
arm  spines,  and  in  oral  tentacles  being  enclosed  in  tubes.  About 
aa  granules  lie  in  1  mm.  on  the  radial  ribs  and  free  arm  bases.  Anns 
very  stout  at  base,  as  high  as  wide.  Arm  spines  longer  and  stouter 
outwards,  till  the  adradial  one  is  somewhat  clavate  and  is  slightly 
longer  than  the  corresponding  arm  joint.  Oral  tentacles  enclosed  In 
tubes.  First  two  or  three  tentacle  pores  also  provided  with  tubes, 
though  rudimentary.  The  color  is  pale  gray  in  alcohol.  The  type 
specimen  is  11  mm.  in  disk  diameter,  100  mm.  in  arm  length  and 
4  mm.  in  arm  width  at  base. 

Three  specimens;  Sagami  Sea;  110  fathoms. 

AitaiMohcma  liainigrmnnm  Matmnoto. 

1912,  DobutB.  Z.  Tokyo,  U,  p.  3Sl.(ia  Japaneae):  fign.  3.  4. 

Diameter  of  disk  10  mm.  Length  of  arms  120  mm.  Width  of 
arms  at  base  3  mm.  Disk  rather  flat,  divided  into  ten  lobes,  cor- 
responding to  the  radial  riba,  by  ten  radiating  furrows;  covered  by 
a  skin,  which  contuns  very  fine,  smooth,  cl08e-«et  granules.  Ventral 
interbracbial  areas  rather  vertical,  narrow,  forming  a  deep  notch, 
on  the  Boor  of  which  opens  one  madreporic  pore.  Genital  slits 
rather  short,  more  or  less  divei^nt  dorsally.  Ventral  surface  of 
disk  covered  by  a  finely  and  rather  sparsely  granulated  skin. 

Oral  an^es  not  markedly  set  off  from  the  outer  parts.  Six  or 
seven  teeth  arranged  in  a  single  vertical  row,  triangular,  very  stout. 
On  either  side  of  the  oral  angles,  there  are  several  coarse,  fiat,  smooth, 
pavement-like  grains,  which  correspond  to  oral  papillte. 

Arms  very  stout  for  the  first  three  or  four  free  joints,  but  becoming 
rather  slender  further  out;  their  width  just  outade  the  fourth  free 
joint  is  2.5  mm.  They  constantly  taper  outwards,  so  that  they  are 
exceedingly  slender  towards  the  extremities,  which  are  very  acute. 
Dorsal  and  lateral  surface  of  the  arms  covered  by  a  skin,  which  is 
similar  to  that  of  the  disk,  containing  very  fine,  smooth,  close-set 
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pantiles,  of  which  there  are  about  five  in  1  mm.  on  the  dorsal  surface 
of  the  arm  bafiee.  The  granules  become  much  finer  outwards,  and 
almost  disappear  near  extremity  of  arm.  Vertebree  viable  through 
skin,  but  surface  of  arm  practically  smooth  and  without  distinct 
demarcation  of  joints,  except  of  first  three  or  four,  which  are  marked 
off  by  shallow  constrictions.  Ventral  surface  of  arms  entirely 
naked,  and  lateral  and  ventral  arm  plat«s  clearly  viable  throi^h 
skin.  First  tentacle  pore  unprotected;  next  four  or  five  pores 
provided  with  a  sii^e  arm  spine,  and  the  rest  with  two.  Abradial 
spine  very  small,  cylindrical,  enclosed  in  skin,  more  or  less  rough 
at  free  end.  Adradial  one  clavate,  enclosed  in  skin,  very  rough.at 
free  end.  Ann  spines  largest  at  middle  of  arm,  the  adradial  one 
bdng  one  and  a  half  times  as  long  as,  and  the  abradial  one  a  little 
shorter  than,  the  corresponding  arm  joint.  They  are  transformed 
into  compound  hooks,  with  three  to  six  booklets,  towards  the  very 
extremity  of  the  arm.  Oral  tentacle  pore  and  first  three  or  four 
toitacle  porea  provided  with  tubes.    Color  in  alcohol:  grayish  brown. 

One  specimen;  Sagami  Sea. 

Like  A.  intedum  Lyman  and  A.  miffrator  Koehler,  this  species 
appears  to  be  an  intermediate  form  between  the  sections  Aderoaehema, 
s.  str.,  and  Opkiocreaa. 

ActTMhuil  lllBMi  Matnmoto. 

1911,  Dobute.  Z.  Tokyo,  S8,  p.  617  (in  Japanese). 

Diameter  of  disk  4.5  mm.  Length  of  arms  50  mm.  Width  of 
arms  at  base  2.5  mm.  Disk  five-lobed,  with  deeply  mdented  inter- 
brachial  borders,  with  lobes  emarg^nate  towards  arms,  flat,  sunken 
at  the  central  region,  raised  at  the  lobes,  covered  with  very  fine, 
smooth,  irregular  scales,  which  are  very  close-set  and  partly  imbri- 
cated. Radial  shields  naked,  very  small,  triangular,  with  apex 
turned  within,  tuberculous  when  examined  under  a  microscope. 
Ventral  interbrachial  areas  with  very  deep  notches,  exceedingly 
narrowed  by  the  very  wide  arm  bases.  Two  genital 'slits  small, 
parallel,  nearly  vertical.  On  either  side  of  each  lobe  of  the  disk, 
lies  the  naked  genital  plate,  which  b  large,  oval,  and  tuberculous 
under  a  microscope. 

Oral  an^es  puffed  laterally,  almost  filling  up  the  oral  slits.  Teeth 
small,  triai^ular,  arranged  in  a  single  vertical  row.  No  oral  or 
dental  papills. 

Arms  very  wide  at  base,  keeping  the  same  width  for  a  distance  of 
about  4  or  5  mm.,  then  rather  rapidly  narrowed,  becoming  slender 
and  cylindrical,  with  a  width  of  about  1  mm.;   covered  with  fine 
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BCftles  similar  to  those  of  the  disli.  Arm  joints  invisible  io  the 
proidmal  part  of  the  arm,  but  more  or  less  distinct  distally.  First 
tentacle  pore  free  of  arm  spines;  those  beyond  provided  with  a  single 
spine,  which  is  very  small,  short,  peg-like,  somewhat  flattened, 
rough  at  the  end  as  seen  under  a  microscope,  lying  flat  on  the  ventral 
surface  of  the  arm.  Half  way  out  on  the  arm,  each  tentacle  pore 
is  provided  with  two  spines,  of  which  the  second,  or  abradial  one, 
is  exceedingly  small  and  rather  inconspicuous;  the  adradial  one 
then  becomes  a  little  longer  and  erect  to  the  arm.  Color  in  alcohol: 
white  or  pale  yellow. 

Numerous  specimens;  Sagami  Sea. 

In  smaller  specimens,  the  arms  are  scarcely  widened  at  the  base, 
which  is  also  the  case  in  regenerating  ones;  for  schizogony  takes 
place  in  this  species  as  in  the  genotyi>e,  A.  virgo  Koehler.  Most 
specimens  are  five-armed,  but  the  arms  are  often  unequal,  two  or 
three  being  larger  than  the  others.  I  have,  however,  one  specimen 
with  ax  arms,  three  larger  and  three  smaller.  In  four-armed  speci- 
mens, two  or  three  arms  may  be  larger  and  the  other  two  or  one 
smaller.  Still  another  specimen  has  only  three  arms,  doubtless 
indicating  that  it  has  lately  undergone  division,  and  that  the  lost 
parts  have  not  been  regenerated. 

Fanuly  3.  QOBOONOOBPHALID.S  DOderleia,  1911. 
(Characters  as  given  in  key,  p.  46.) 

Key  to  subfamilies  of  Gorgonocepkcdida  (7), 
A — Teeth,  dental  papillce  and  oral  papillae  all  similar,  spiniform; 
oral  sngles  not  strongly  projected  ventrally;  genital  slits 
small,  often  pore-like,  lying  near  the  disk  border;  basal 
vertebrse  not  very  small,  not  covered  over  by  the  muscles 
between  the  basal  vertebne  and  genital  plates, 

GoHaOtJOCEPHAUN*. 

AA — Teeth  and  dental  papillfe  similar,  spiniform;  oral  papillae 
absent  or,  at  least,  extremely  reduced;  genital  slits  lai^, 
extending  nearly  from  the  inner  comers  of  the  interbrachial 
ventral  surfaces  to  the  disk  mar^n;  basal  vertebtte  very 
small,  covered  over  by  the  muscles,  which  connect  the  basal 
vertebrae  and  genital  plates Astbotomina. 

Key  to  subfamilies  of  GorgotwcepkalidcB  (11). 
A — Arms  simple  or  branched  a  few  times. 

a — Teeth,  dental  papillce  and  oral  papillae  all  well  developed; 
oral  and  adoral  shields  in  direct  contact  with  each  other, 
without  supplementary  plates  in  the  oral  region, 

GORGONOCEPHALINA,  parS. 
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aa — Teeth  and  dental  pa.pilUe  well  developed,  but  oral  papills 
absent  or  very  rudimentary;  oral  and  adoral  shields 
separated  from  each  other  by  a  mosuc  of  supplementary 

plates AstrotouinjB. 

AA — Anns  branched  many  times;  teeth,  dental  papilla  and  oral 
papillse  all  well  developed ;  oral  and  adoral  shields  separated 
from  each  other  by  a  mosaic  of  supplementary  plates, 

GOBOONOCEPHALINAI,  pafS. 
Subfamily  t.  GORGONOCEPHALIN^  Ddderlein,  1911  (emeod.). 

(Characters  as  given  above  in  keys.) 

This  subfamily  includes  Astrogomphus,  AstrockeU,  Astrochlamys, 
Asteroporpa,  Astrocnida,  Conodadxts,  Astroconus,  Gorgonocephalus, 
Asirodendrum,  Astrodadits,  Astrospartus,  Astroboa,  Astrophytum, 
Ophiocrene,  Aslrochalcis,  Aatrogorditia,  Astrocydus,  Aairocaneum  and 
Aalrodaclylus. 
A«tra«Udn*  umnUtnt  (MkUumoto). 

Aalropkytoti  annuUUum,  1912.     DobuU.  Z.  Tokyo,  S4,  p.  206  (in  Japaaese); 

fiRS.  17,  18. 
Aatrociadus  anntdalua,  1912.     Dobuts.  Z.  Tokyo,  24,  p.  380. 

Diameter  of  disk,  22  mm.  Dbtance  from  centre  of  disk  to  inter- 
radial  margin,  8.5  mm.  Distance  from  outer  end  of  oral  slit  to  first 
bifurcation  of  arm,  11  mm.  Arms  branched  nineteen  or  twenty 
times,  measuring  about  125  mm.  in  total  length.  Width  of  ventral 
side  of  arm  base  within  disk,  4.5  mm.  Disk  five-lobed,  with  concave 
interbrachial  borders,  covered  by  a  thick  skin,  which  is  apparently 
smooth,  but  contains  fine,  close-set  granules  of  microscopic  size. 
On  the  radial  ribs  these  granules  are  flattened,  pavement-like  and 
coarser,  being  even  visible  to  the  naked  eye.  Several  smooth, 
hemispherical  tubercles  are  scattered  on  the  disk.  Radial  ribs 
gently  raised,  forming  rounded  ridges,  with  rather  indistinct  out- 
lines, not  quite  reaching  to  the  disk  centre;  their  back  is  marked 
with  concentrically  arranged  swellings,  corresponding  to  the  imbri- 
cating, soldered  plates,  of  which  the  radial  shield  is  composed.  The 
ventral  surface  of  the  disk  appears  smooth  to  the  naked  eye.  Genital 
slits  not  very  l&i^e. 

Madreporic  shield  single,  at  inner  comer  of  a  ventral  interbrachial 
area,  small,  transversely  oval.  Teeth  and  dental  papillte,  conical 
and  rather  stout.  Oral  papillse  and  lower  dental  papillae,  smaller 
and  very  short. 

Arms  slender  and  branched,  with  distinction  of  trunk  and  lateral 
branch  even  at  the  base;  covered  on  dorsal  side  by  a  finely  and  closely 
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granulated  skin,  with  several  scattered,  smooth,  hemispherical 
tubercles  on  the  more  proximal  shafts;  distinctly  annulated  with 
hook-bearing  segments  throughout.  Ventral  surface  of  arms 
entirely  smooth.  Arm  spines,  which  are  present  beyond  first  bifur- 
cation, wery  fine  and  three  or  (our  in  number  at  each  tentacle  pore. 
Color  in  alcohol:  disk  mottled  and  arms  annulated  with  yellowish 
And  grayish  brown. 

One  specimen;  Sagsmi  Sea. 

Thb  species  can  be  easily  diatinguished  from  other  species  of 
Aalrodadtis  by  the  entirely  smooth  disk  covering  and  by  the  arms, 
which  are  distinctly  annulated  with  hook-bearing  segments  even 
At  the  very  base. 
Aitrobaa  aratoi  ip-  hot- 

Diameter  of  disk,  65  mm.  Distance  from  centre  of  disk  to  inter- 
radial  mai^in,  25  mm.  Distance  from  outer  end  of  oral  slit  to  first 
bifurcation,  32  nun.  Arms  branched  about  thirty-seven  times, 
measuring  approximately  420  mm.  in  total  length.  Width  of 
ventral  surface  of  arm  base  within  disk,  17  mm. 

DiBk  decagonal,  with  concave  interbrachial  and  brachial  borders, 
the  former  being  longer  and  more  concave  than  the  latter;  very  high 
and  convex,  but  with  more  or  less  depressed  central  region,  covered 
by  a  thick  skin,  which  is  shagreened  by  the  presence  of  very  fine, 
■close-set  granules.  The  granules  are  smooth,  not  acute,  irregular 
in  size,  when  viewed  under  a  microscope,  the  coarser  ones  being 
more  numerous  on  the  radial  ribs  than  in  the  intercostal  spaces. 
Radial  ribs  long,  narrow,  bar-like,  widest  at  outer  end,  suddenly 
narrowed  for  a  very  short  distance,  then  uniformly  tapered  inwards, 
nearly  reaching  disk-centre.  Ventral  interbrachial  areas  covered 
by  thick,  apparently  smooth  skin,  which,  however,  contains  fine 
microscopical  granules.  Genital  slit«  rather  large,  adradial  border 
protected  by  a  cluster  of  close-set  spinules. 

Madreporic  shield,  situated  at  inner  angle  of  a  ventral  inter- 
brachial area,  more  or  less  semilunar,  with  semicircular  inner,  and 
-distinctly  notched  outer,  side  and  rounded  lateral  angles.  Areas 
proximal  to  ventral  interbrachial  regions,  apparently  smooth,  but 
-closely  covered  with  very  fine  granules  of  microscopic  size,  the 
granules  being  rather  coarse  and  distinct  at  the  oral  angles.  Teeth 
and  papillte  very  numerous;  oral  and  dental  papillse,  rather  small, 
spiniform,  and  not  very  acute;  teeth,  much  larger  and  longer  than 
papills,  distinctly  spatulated,  and  flattened  at  tip. 

Two  main  steins,  outside  the  first  bifurcation,  of  an  arm  are  not 
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equally  developed,  but  one  is  longer,  stouter  and  more  'branched 
than  the  other.  Dorsal  and  lateral  surface  of  amiB  covered  by  a 
thick  skin,  which  is  very  finely  and  closely  granulated;  granules, 
irregular  in  size  and  roughly  distinguished  as  of  two  kinds;  finer 
ones  entirely  covered  by  skin,  flat,  irregularly  polygonal,-  forming 
togethn-  a  sort  of  mosaic;  coarser  ones,  coarser  than  any  granules, 
of  disk,  hemispherical,  tubercle-like,  and  uniformly  scattered. 
Ventral  surface  of  arms  apparently  smooth,  but  covered  by  a  mosaic 
of  fiat  and  irregularly  polygonal  granules  of  microscopic  size.  First 
pfur  of  tentacle  pores  distinct,  opening  in  slight  depressions;  second 
often  distinct;  following  three  or  four  pairs  entirely  invisible;  those 
beyond  are  again  distinct.  Aim  spines  absent  on  proximal  joints, 
but  occur  from  fourth  or  fifth  bifurcation  outwards.  They  are 
exceedingly  minute  and  granule-like,  two  to  four  of  them  occurring- 
at  each  tentacle  pore.  The  double  rows  of  hook-bearing  granules 
are  present  only  on  very  fine  twigs,  the  main  stems  within  four- 
teenth or  fifteenth  bifurcation  being  free  from  them.  The  shaft 
between  the  first  and  second  bifurcations  usually  coasts  of  four 
arm  joints;  the  outer  shafts  consist  of  six  to  eight,  usually  seven 
joints.  Color  in  alcohol,  as  well  as  when  dry:  dark  grayish  brown 
above,  and  dark  yellowish  brown  below. 

Two  specimens;  off  Misaki  Marine  Biological  Station;  5-l(^ 
fathoms.     Four  specimens;  Sagami  Sea. 

Among  the  five  known  species  of  Astroboa,  A.  davala  (Lyman)  is 
distinguished  from  the  others  by  the  spiny  granules  of  the  dbk  and 
arms,  and  A.  gUMfera  (DSderlein)  by  the  position  of  the  madreporic 
shield.  A.  nuda  (Lyman)  and  A.  nigra  Ddderlein  have  distinct 
annulattons  of  hook-bearing  granules  on  the  arms  throughout,  while' 
A.  ema  Ddderlein  has  no  such  annulations  on  the  greater  proximal 
part  of  the  arms.  So  that  the  present  species  is  near  A.  erruB,  but 
differs  from  it  in  the  much  finer  and  less  distinct  granules  of  the  disk 
and  arms,  and  in  the  less  numerous  arm  joints  composing  a  shaft. 
In  the  last  character,  A.  arctos  rather  resembles  A.  nigra  from 
Zanzibar  and  from  Hirado  Strut. 

This  species  is  common  in  the  shallow  waters  around  Misaki, 
occurring  together  with  Aslrodadits  conifertts,  especially  var.  dofleini 
[A,  dofieini  D5derlein  is,  in  my  opinion,  conspecific  with  A.  coniferus 
(Ddderlein),  being,  however,  a  variety  of  the  latter].  According  to 
present  knowledge,  AalnAoa  is  represented  in  the  Sagami  Sea  by 
A.  globifera  and  the  present  species,  in  deep  and  shallow  wat«r 
respectively. 
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Subfunily  2.  ASTROTOMIN^  nov. 
(Characters  as  given  in  keys,  p.  55.) 

Tliifl  subfamily  includes  Aatrothrombus,  Astrolhorax,  Ashroloma 
and  Aab-odoa,  besides  a  new  genus,  Astrotkamnua. 


Disk  divided  into  ten  radiating  lobes  by  radial  and  interradial 
furrows,  closely  covered  with  coarse  granules  or  stumpy  .tubercles, 
which  are  acute  or  thorny  at  tips.  Ventral  interradial  areas  strongly 
concave,  with  laige,  loi^,  more  or  less  parallel  genital  slits.  Teeth 
and  dental  papillse  similar,  spiniform,  forming  a  cluster  at  the  apex 
of  each  jaw.  Oral  papillte  absent,  so  that  the  ddes  of  the  oral  slits 
are  naked.  Arms  simple,  distinctly  annulated  by  zones  of  densely 
set,  minute,  compound  hooks;  the  interannuli  are  covered  with 
coarse  granules,  which  are  arranged  more  or  less  clearly  in  two 
series.  Arm  spines  3-5,  peg-like,  usually  rough  at  tips,  serving  as 
tentacle  scales. 

This  genus  includes  Koehler's  Astrotoma  bellaior,  A.  vecors  and  A. 
rigena,  besides  the  genotype,  Aatrolkamnus  echinaceus  sp.  nov. 

A^othamnua  is  distinguished  from  genuine  Astrotoma  as  follows: 

A — Disk  covered  with  coarse  granules  or  stumpy  tubercles,  which 
are  acute  or  thorny  at  tip;  arms  annulated  by  conspicuous 
zones  of  densely  set  compound  hooks;  interannuli  of  arms 
covered  with  coarse  granules,  which  are  arranged  more  or  less 
clearly  in  two  series Astrothamnue. 

AA — Disk  covered  with  very  fine,  smooth  granules,  often  beset 
with  a  numtter  of -smooth,  stumpy  tubercles;  arms  rather 
inconspicuously  annulated,  each  annulus  consisting  of  four 
rows  of  granules,  the  middle  two  hook-bearing,  while  the 
others  are  smooth;  interannuli  covered  by  a  pavement  of 
very  fine  granules,  among  which  many  oval,  sunken  plates 
are  present Astrotoma,  restr. 

In  the  arm  coverings,  Aalrotkamnus  is  similar  to  Aatrothrombus 
and  Astrolhorax,  while  Astrotoma,  restr.,  resembles  Astroclon.    Thus 
the  Astrotominfe  fall  naturally  into  two  groups,  one  of  which  includes 
the  first  three  genera,  and  the  other  the  last  two. 
Aitratlwmniii  MliliiM«iit  (MtUumoto), 

DobutB.  Z.  Tokyo,  S4,  p.  200  <in  Japanese) ; 

Diameter  of  disk,  22  mm.  Length  of  arms,  140  mm.  Width  of 
arms  at  base,  4  mm.  Disk  distinctly  five-lobed  by  five  interradial 
furrows,  each  lol)e  being  again  divided  into  two  secondary  lobes  by 
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the  radial  furrow.  Radial  ribs  much  rused,  large,  occupying  almost 
the  whole  dorsal  surface  of  disk,  but  leaving  between  them  ten 
narrow  furrows  radiating  from  the  centre;  closely  covered  with 
rather  lai^  stumpy  tubercles  with  thorny  crowns,  between  which 
lie  thick,  irregularly  polygonal  plates.  Ventral  interbrachial  areas 
strongly  concave,  closely  covered  with  stumpy  tubercles  terminating 
with  one  or  a  few  thorny  points.  Genital  slits  rather  large,  more 
or  less  parallel. 

Madreporic  shield  small,  irregular  in  outline. .  Areas  proximal  to 
ventral  interbrachial  regions  closely  covered  with  spiny,  stumpy 
tubercles.  Oral  angles  ventrally  projected,  covered  with  corneal 
and  acute  tubercles,  which  become,  near  mouth,  more  or  less  indis- 
tinguishable from  dental  papillse.  Teeth  and  dental  papills  similar, 
conical,  very  acute.    Oral  papills  absent;  sides  of  oral  angles  naked. 

Arms  rather  slender,  long,  uniformly  tapered  outwards,  distinctly 
snnulated  by  double  rows  of  coarse  granules,  which  are  entirely 
covered  with  densely  set,  minute,  compound  hooks;  interannuli 
covered  with  coarse,  smooth  granules  arranged  in  two  irregular 
rows.  Ventro-laterally  on  either  side  of  arm,  in  line  with  interannuli, 
there  is  a  series  of  large,  round,  smooth  plates.  At  the  ann  bases, 
the  hook-covered  annuli  are  usually  broken  in  tbe  dorsal  median 
line  by  conical  granules  terminatii^  with  one  or  a  few  thorny  points. 
Ventral  side  of  arms  with  rather  well-spaced  tubercles,  which  are 
conical  or  terminate  with  one  or  a  few  thorny  points;  these  tubercles 
become  rounded  and  smooth  distally.  First  and  second  tentacle 
pores  free  of  ann  spines;  third  with  one  or  two  spines;  fourth  with 
two  or  three;  remtunder  with  three.  Arm  spines  of  basal  joints 
more  or  less  indistinguishable  from  conical  or  thomed  tubercles, 
but  remainder  peg-like,  nearly  as  long  as  corresponding  arm  joint, 
and  bearing  two  or  three  denticles  at  tip.  Oral  tentacle  pores,  as 
well  as  first  and  second  arm  tentacle  pores,  open  by  means  of  short 
tubes,  which  bear  a  few  spinules  on  the  sides.  Color  in  alcohol: 
dull  grayish  purple. 

Two  specimens,  Sagami  Sea. 

In  Koehler's  species,  vecors  and  rigens,  the  brachi^  ventral  surfaces 
are  smooth  and  the  oral  angles,  as  well  as  the  spaces  just  proximal 
to  the  ventral  interbrachial  areas,  are  provided  with  slender  spines, 
while  in  A.  beUator  (Koehler),  as  well  as  in  the  present  species,  the 
brachial  ventral  surfaces,  oral  angles  and  the  oral  spaces  referred  to 
are  provided  with  coarse,  stumpy  granules  or  tubercles.  The  present 
«pecies,  however,  differs  from  A.  bellaior  in  fewer  and  distinctly  longer 
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arm  spines  and  in  the  presence  of  a  series  of  large  platea  on  either 
side  of  each  arm. 

Attnrtomft  Lyman  (non  Kaahler). 

As  I  have  referred  Kochler's  three  species,  which  he  placed  in 
Astrotoma,  to  Aetrothamnus,  Astrotoma,  restr.,  now  includes  A. 
agassizi  Lyman,  A.  murrayi  Lyman,  A.  aobrina  Matsumoto,  and 
A.  ivaitei  Benham,  the  first  being  the  genotype. 
AttTOtonu  lobriiut  MsUumoto. 

1912,  Dobuta.  Z.  Tokyo,  24,  p.  196  (in  Japaoesw). 

A^roUma  murravi  Dfiderlein  (non  Lymftn,  1879),  Abh.  Math.-Phys.  Kl.  K. 
Bayer.  Akad.  Wiss.,  Suppl.-Bd.  I,  1911,  p.  23,  fig.  1,  PI.  VI,  Sgs.  1  and  la, 
PI.  VII,  figs.  14-14b. 

Though  the  present  Japanese  fonn  was  identified  as  A.  murrayi 
by  Ddderlein,  I  have  fuled  to  find  any  specimen  from  Japan  that 
strictly  corresponds  to  Lyman's  description  and  figures  of  the  Moluc- 
can  species,  so  that  I  am  obliged  to  look  upon  the  Japanese  form  as 
distinct  frmn  A.  murrayi.  It  differs  from  that  species  .in  the  much 
shorter  arms,  ib  the  narrower  brachial  lobes  of  the  dislc  (narrower 
outwards  than  inwards),  in  the  longer  genital  slits,  in  the  fewer  and 
larger  stumpy  tubercles  in  the  spaces  just  proximal  to  the  ventral 
interbrachial  areas,  and  in  the  comparatively  fewer  arm  spines. 
The  type  specimen  measures  34  mm.  across  disk  and  200  mm.  in  arm 
length,  while  A.  murrayi  is  described  as  29  mm.  across  the  disk  and 
280  mm.  in  arm  length.  -The  brachial  lobes  of  the  disk  are  not  so 
wide  as  in  A.  mwrayi,  and  are  narrower  outwards  than  inwards, 
instead  of  the  reverse.  The  genital  slits  extend  from  the  inner 
comers  of  the  ventral  interbrachial  areas  nearly  to  the  disk  margjn. 
The  spaces  just  proximal  to  the  ventral  interbrachial  areas  are  beset 
with  a  few  large  stumpy  tubercles,  instead  of  numerous  small  ones. 
First  tiPntjMile  pore  free  of  arm  spines;  second  -with  one  or  two; 
third,  two  or  three;  fourth,  three  or  four;  and  succeeding,  four,  or 
sometimes  three.  Iq  A.  murrayi,  four  or  sometimes  five  arm  spines 
are  present  at  each  tentacle  pore,  even  on  the  very  basal  arm  joints. 
However,  A.  sobrina  is  very  close  to  A.  murrayi,  the  covering  of  the 
disk  and  arms  being  quite  similar  in  the  two  species.  But  I  consider 
that  this  similarity  is  generic  rather  than  specific,  as  I  have  observed 
that  the  arm  covering  of  the  genotype,  A.  agaasizi,  is  also  precisely 
similar  to  that  of  the  present  species. 

live  specimens;  Sagami  Sea. 

Order  ii.  L^MOPHIURIDA  nov. 
Radial  shield  and  genital  plate  articulate  with  each  other  by 
means  of  a  transverse  ridge  or  a  simple  facet  on  either  plate,  without 
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well-developed  articular  condyles  and  sockets.  Peristomal  plates 
large,  usually  entire.  Oral  frames  entire,  without  well-developed 
lateral  wings.  Dorsal  arm  plates  often  very  small,  while  the  lat^al 
arm  plates  are  very  well  developed,  those  of  oppomte  aides  usually 
meeting  both  above  and  below. 

Key  to  families  of  Lcemopkiiaida. 

A — Disk  and  arms  delicate  and  slender;  disk  scales  or  plates,  as 
well  as  arm  plates,  not  very  stout,  genital  plate  and  scale  of 
either  side  of  a  radius  articulate  with  each  other,  instead  of 
being  soldered  together;  vertebras  not  very  stout,  distal  ones 
often  incompletely   divided  longitudinally  by   a  series   of 

pores,- OPHlACANTHIDiB. 

AA — Disk  and  arms  very  heavy;  disk  and  arm  plates  very  stout; 
genital  plate  and  sc^e  of  either  side  of  a  radius,  firmly  soldered 
together;  vertebrse  very  stout HeuieurtauDiS. 

Ftunily  1.  OPHIAOAIITHIDJO  (Perrier,  1801)  Verrill,  1899. 

(Characters  as  given  above  in  key.) 

This  family  includes  Ophioihoiia,  Opkuymyeea,  Ophiologtmua, 
Ophiopkrura,  Ophiotoma,  Opkioblentia,  Ophiocymbium,  Ophiopora, 
Ophiotrema,  Ophumiedea,  Ophiopristia,  Opkiolimna,  Microphiura, 
OphiomitreQa,  Ophioscalus,  Ophiocopa,  Ophiacantka,  Opkiacantkella, 
Ophiolehes,  OphiochondreUa,  Ophiothamnua,  Ophiomytia,  OpkiopUn- 
thaca,  Opkiomitra,  Ophtocamax,  etc. 
OphUttuUlw  bliqBAMtt*  ap.  DOT' 

Diameter  of  disk  6  mm.  Length  of  arms  34  mm.  Width  of 
arms  at  base  1.5  nmi.  Disk  pentagonal,  with  nearly  straight  or 
slightly  convex  interbrachial  borders,  closely  covered  with  fine 
granules,  of  which  eight  or  nine  Ue  in  1  mm.  Radial  shields  entirely 
concealed,  very  small,  bar-like,  separated  from  each  other.  Ventral 
interbrachial  areas  similar  to  the  dorsal  side,  but  proximally  free  of 
granules  and  covered  with  fine  scales.  Genital  slits  long,  nearly 
reaching  the  disk  mar^n. 

Oral  shields  small,  rhomboidal,  with  convex  inner  sides  and  rounded 
outer  angle,  nearly  as  long  as,  or  slightly  loi^r  than  wide,  in  contact 
with  the  first  lateral  arm  plates.  Adoral  shields  small,  triangular, 
pointed  inwards,  meeting  each  other.  Five  or  six  oral  papillfe  on 
either  side  of  each  jaw;  the  outermost  two  are  flat  and  leaf-like, 
protecting  the  second  oral  tentacle  pore;  the  others  are  very  narrow 
and  acute;  the  innermost  one,  which,  purs  with. that  of  the  other 
side,  is  infradental.    Four  or  five  teeth  in  a  single  vertical  row,  more 
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or  less  stout,  obtuse.  Arms  composed  of  rather  short  and  wide 
joJDts,  umformly  tapered.  Dorsal  arm  plates  rbomboidal,  with 
very  obtuse  iimer  an^e,  wider  than  long,  witli  a  more  or  less  distinct 
median  keel,  so  that  the  dorsal  side  of  the  arm  is  keeled  as  a  whole. 
Lateral  arm  plates  with  prominent  spine  ridges,  meeting  neither 
above  or  below.  First  ventral  arm  plate  very  small,  quadrai^ular, 
with  concave  inner  side,  longer  than  wide;  those  followii^,  mod- 
erately large,  pentagonal,  with  convex,  but  slightly  notched,  outer 
side  and  rounded  outer  angles,  nearly  as  long  as  wide.  Six  arm 
spines  long,  flattened,  more  or  less  curved,  truncate,  translucent, 
not  serrate;  uppermost  or  upper  second  spine  longest,  about  twice 
and  a  half  as  long  as  correspondii^  arm  joint;  lowest  one,  shortest, 
slightly  longer  than  arm  joint.  Two  oval,  thin,  leaf-like  tentacle 
scales  to  each  pore.  Color  in  alcohol:  disk  grayish  brown,  with  or 
without  white  patches  on  dorsal  side  at  insertion  of  arm  bases; 
arms  banded  with  grayish  brown  and  white.  The  grayish  brown  and 
white  in  alcohol  correspond,  in  life,  to  dark  green  and  vivid  red, 
respectively. 

Two  specimens:  off  Oshima,  Sagami  Sea;  75-S5  fathoms. 
Ophiotham&Bi  Tamutni  sp.  no*. 

This  species  is  very  near  Ophiomiira  fu^otata  H.  L.  Clark,  but 
I  have  some  doubt  as  to  the  identity  of  the  two  species,  since  certun 
differences  are  observable  between  them  as  now  known.  The 
present  species  has  fine,  acute,  scattered  spines  on  the  disk,  without 
any  (rf  the  large,  conspicuous  spines,  characteristic  of  0.  htArotata. 
The  arm  spines  of  the  present  species  are  eight  to  ten  in  number  to 
each  lateral  arm  plate  on  free  basal  arm  joints. 

Numerous  specimens;  off  Inatori,  Izu,  Sagami  Bay. 

The  internal  structure  of  the  present  species  b  quite  similar  to 
those  of  the  genotype,  0.  vicarius  Lyman,  the  peristomal  plates 
being  triple,  the  genital  plates  situated  above  the  basal  vertebree, 
the  genital  scales  absent  and  the  generative  glands  lined  by  an 
unfolded  membrane,  which  contams  fine  scales,  as  seen  under  a 
microscope. 

The  species  referred  to  Opkiothammis  by  modem  systematists 
are  of  a  type  not  considered  Ophiotkamnua  by  Lyman,  while  certain 
species,  which  are  quite  congeneric  with  Lyman's  type  of  the  present 
genus,  have  been  referred  to  other  genera.  For  examples,  Ophioleda 
minima  and  OphiopUrtthaca  occluaa  of  Koehler,  and  Ophiomiira 
habrolala  H.  L.  Clark,  are,  in  my  opinion,  genuine  Ophiothamnus, 
while  Ophiomiira  exigva   Lymaa    (refeired  to  OpAioiAomnus   by 
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Verrill),  Opkiomitra  dicycla  H.  L.  Clark,  Opkiotkamnits  Icsvis  LiitkeD 
and  Mortensen,  and  Opkiothamnua  stvUus  Koehler  are  not  genuine 
Ophiolhamntis,  but  belong  to  a  distinct  type,  which  awaits  a  name, 
being  more  or  less  related  to  Ophiomytia  and  Ophtoplinthaca. 
Opbiolabw  tnb«TMo(  ap.  oov. 

Diameter  of  disk  10.  mm.  Length  of  arms  38  mm.  Width  of 
arms  at  base  1.5  mm.  Disk  five-lobed,  with  strongly  concave 
interbracbial  borders,  deeply  hollowed  at  the  central  region,  covered 
by  a  thick,  cereoUs  skin,  which  contains  well-spaced,  thick,  rounded 
scales  of  various  sizes;  beset  with  several  short,  conical,  stout, 
obtuse  tubercles,  which  are  larger  and  more  numerous  on  the  radial 
shields.  Radial  shields  also  covered  by  the  skin,  long,  narrow, 
bar-like,  stron^y  raised,  about  two-thirds  as  long  as  the  disk  radius. 
Ventral  interbracbial  areas  covered  by  a  skin  similar  to  that  of  the 
dorsal  side,  the  scales  and  tubercles  being,  however,  smaller.  Genital 
slits  large,  long,  but  not  reaching  disk  margin.  Oral  shields  small, 
thick,  rhomboidal,  wider  than  long,  with  wide,  rounded  outer  angle 
and  convex  surface.  Adoral  shields  large,  quadrangular,  with 
perfectly  rounded  outer  angles  and  strongly  convex  surface,  wider 
without  than  within,  meeting  each  other.  Between  each  pair  of 
oral  plates  occurs  a  more  or  less  distinct  buccal  pore.  Three,  or 
sometimes  four,  oral  pi^illse  on  either  side,  conical  and  blunt;  inner 
ones  smaller;  outermost  papilla,  very  lai^  and  stout.  Oral  papillst 
project  laterally  beyond  radial  axis,  and  those  on  opposite  sides  of 
each  oral  slit  are  placed  alternately.    Teeth  conical,  stout,  obtuse. 

Arms  slender,  covered  by  a  thin,  cereous  skin.  Dorsal  arm  plates 
two  to  each  joint;  proximal  plate  small,  quadrangular,  wider  than 
long,  with  a  convex  surface;  on  distal  part  of  arm  it  becomes  longer 
than  wide;  distal  plate  large,  fan-shaped,  much  wider  than  long, 
and  with  a  convex  surface.  Dorsal  side  of  arm  bases  covered  by 
continuation  of  disk  covering,  so  that  it  bears  thick,  rounded  scales 
of  various  sises  in  place  of  dorsal  arm  plates.  Lateral  arm  plates 
somewhat  flaring,  meeting  below  for  a  short  distance.  First  ventral 
arm  plate  comparatively  large,  hexagonal,  with  concave  inner  side 
and  convex  surface,  widest  at  the  lateral  angles,  as  long  as,  or  slightly 
longer  than,  wide,  in  contact  with  the  next  plate;  the  latter  is  the 
largest  of  all,  pentagonal,  widest  at  lateral  angles,  as  long  as,  or 
slightly  longer  than,  wide,  with  convex  surface  and  a  conspicuous 
notch  in  distal  margin;  following  plates  separated  from  each  other, 
rhomboidal,  with  a  conspicuous  notch  in  distal  mai^,  with  strongly 
convex  surface;  distally  they  become  smaller,  oval  or  rounded,  and 
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the  surface  is  so  convex  that  they  appear  like  hemispherical  tubercles. 
Ann  spines  five  in  number  on  proximal  joints,  but  four  distally; 
they  are  coiucal,  blunt,  solid,  terete;  dorsal  ones  longer  and  stouter; 
uppermost  about  one  and  a  half  times,  and  lowest  about  two-thirds, 
as  long  as  correspondii^  arm  joint.  Tentacle  scales  absent.  Color 
in  alcohol:  yellowish  brown. 

Numerous  specimens;  Okinos4  (a  submarine  bank),  Sagami  Sea. 

In  younger  specimens,  the  skin,  which  covers  the  disk  and  arms, 
is  very  thick  and  the  buccal  pores  are  often  indistinct. 

Fanuly  2.  HBHIBUBTALID.S  VerrUl,  1899  (emend.). 

(Characters  as  given  in  key,  p.  62.) 

Key  to  subfamilies  of  HemieurytdidcB, 

A — Dorsal  arm  plates  entire,  without  supplementary  plates;  lateral 
arm  plates  usually  in  contact  above  and  below;  five  to  eight 
arm  spines,  moderately  long,  conical;  no  proper  tentacle 
scales,  but  lowest  arm  spine  may  serve  as  one, 

OfHIOCHONDRINjE. 

AA — Dorsal  arm  plates  often  accompanied  by  secondary  plates  or 
replaced  by  a  mosaic  of  small  plates;  lateral  arm  plates 
usually  separated  above  and  below;  three  arm  spines  and  one 
tentacle  scale,  all  very  short  and  flat ..,HEBtii:uRrALiN.Ai. 

Subfamily  1.  OPHIOCHONDRIN^  VerriU,  1899  (emend.). 

(Characters  as  given  above  in  key.) 

This  subfamily  includes  Ophiochondrua,  Ophiomaria  and  Ophio- 
gyptis. 
Orhlvmnrb  pnjeet*  ap-  ik>v. 

This  species  closely  resembles  Opkioceramis  t  obstricta  Lyman 
(=  Ophionueris  o&stncta  Koehler,  1904  =  Ophiuraees  obstrictus  Clark, 
1911),  but  differs  in  two  important  points.  The  radial  shields  are 
distinctly  joined  in  pairs  distally  for  half  their  length.  A  number 
of  large,  promment,  spherical  tubercles  are  present  on  the  disk, 
irr^ularly  arranged  along  the  distal  margin  of  the  radial  plates,  along 
the  joining  line  of  each  pair  of  radial  shields,  and  often  also  along 
the  outer  borders  of  the  same.  In  the  last  character,  the  present 
species  reminds  us  of  OpkiogypHs  ru)do3a.  The  type  specimen 
measures  4  nun.  across  the  disk,  13  mm.  in  the  arm  length  and  1.5 
mm.  in  the  arm  width  at  base.  Color  in  alcohol :  disk  gray,  arms 
banded  with  grayish  brown  and  white. 

Two  specunens;  off  Ukishima,  Uraga  Channel;  300  fathoms. 
One  specimen;  off  Ujishima,  Osumi. 
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SubfttmUy  2.  HEMIEURYALINf  nov. 
(Characters  as  given  in  key,  p.  65.) 
This  subfamily  includes  Sigabeia,  Ophioplut^  and  HemieuryaU. 

Order  iii.  GNATHOPHIURIDA  nov. 
Radial  shield  and  genital  plate  articulate  by  means  of  a  con- 
spicuous socket  in  the  former  and  of  a  large,  ball-like  condyle  on  the 
latter,  Geiutal  plates,  as  a  rule,  firmly  fixed  to  the  basal  vertebne. 
Genital  scales  short,  very  wide,  flattened,  leaf-like.  On  abradial 
aide  of  innermost  part  of  each  genital  slit  occurs  another  short,  wide, 
flattened,  leaf-like  scale,  which  is  firmly  attached  to  oral  shield. 
Peristoma  plates  small,  or  rarely  large,  usually  entire,  but  sometimes 
double.     Oral  frames,  as  a  rule,  with  well-developed  lateral  wings. 

Key  to  families  of  Gnathopkiurida. 

A — Teeth  triangular,  with  pointed  ends,  not  very  stout;  oral  papillfe 
present;  dental  papillee  wanting;  peristomal  plates  lai^, 
entire;  oral  frames  without  well-developed  lateral  wings: 
genit^  sc^es,  short,  leaf-like;  genital  plates  free,  not  fixed 
to  basal  vertebne;  distal  vertebrse  often  incompletely  divided 
longitudinally  by  a  series  of  pores AHPHiLEPiDro/B. 

AA — Teeth  quadrai^ular,  with  wide  ends,  very  stout;    peristomal 
plates   small;    oral   frames  very  stout  with  well-developed 
lateral  wings;  genital  plates  firmly  fixed  to  basal  vertebrae 
a^Oral  papillie  present;    no  vertical  clump  of  dental  papillfe; 
dorsal  side  of  vertebrae  rhomboidal,  not  U-»haped, 

AHPHtURn)£. 
aa — Oral  papillie  absent;  dental  pt^iillse  well  developed,  forming 
a  vertical  clump  at  apex  of  each  jaw;  dorsal  side  of  ver- 
tebne U-ahaped Ophiotrichid^. 

Family  1.  AMPHILBPIDIDiB  aov. 

(Characters  as  given  above  m  key.) 

This  family  includes  Amphtlepis  and  Opkiochylra,  besides  a  new 
genus,  Amphiactia.    Though  almost  similar  to  the  next  in  external 
features,  this  family  suggests  the  Ophiacanthidte  in  many  internal 
structures. 
AmphlMtii  g«n.  nov. 

Disk  covered  with  imbricating  scales,  besides  moderately  large 
radi^  shields.  Four  or  five  oral  papilte  on  either  side  of  each  jaw, 
unequal  in  size,  arrat^ed  ahnost  in  a  continuous  series.    Teeth 

*Opkioptu*  armalus  Koehler,  1907,  evidently  doee  not  belong  to  the  present 
flubfainily,  being,  in  my  opinion,  referable  to  OpkiM>et. 
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triangular,  with  pointed  ends;  dental  papiUie  absent.  Periatomal 
plates  large,  entire.  Oral  frames  long  and  slender  in  internal  view, 
without  well-developed  lateral  wings.  Vertebne  of  distal  arm  jointa 
often  incompletely  divided  by  a  series  of  pores.  Arm  spines  few. 
Tentacle  scales  present,  one  or  two  to  each  pore. 

This  genus  includes  Amphiura  canescens,  duplicata,  and  patula 
of  Lyman;  Amphiura  partita,  Ophiaclia  dissidens  and  0.  parata  of 
Koehler,  be^des  the  genotype,  Ampkiadis  umhonata  sp.  nov. 

Cert^n  representatives  of  the  present  genus  were  referred  to 
Amphiura  by  Lyman,  and  then  to  Ophiadis  by  Liitken  and  Mor- 
tensen.  Ampki4xetia  differs  from  Amphiura  and  its  allies  in  the 
absence  of  paired  infradental  papilla,  and  from  Ophiactia  in  the  more 
numerous  papillse,  which  are  arranged  in  a  continuous  series  so  as  to 
close  the  oral  shts.  Further,  the  contrast  of  the  present  genus  and 
the  A-mphiurid(s  in  many  internal  structures  is  decidedly-  striking. 
Amphiadis  much  resembles  Ophiockytra,  especially  0.  tenuis  Lyman, 
but  differs  from  it  in  the  well -developed  radial  shields. 
AnpUMtu  nuboaaU  *p-  bov. 

Diameter  of  disk  7  mm.  Length  of  arms  30  mm.  Width  of 
arms  at  base  1.2  mm.  Disk  circular,  Qat,  covered  with  rather 
coarse,  irregular  scales,  among  which  the  primaries  are  distinct. 
Central  plate  large,  circular,  encircled  by  ten  small  scales,  which 
correspond  to  infrabasals  and  basals  in  position.  Radial  plates 
large,  larger  than  central  plate,  with  strongly  curved  outer  border, 
which  almost  forms  a  semicircle.  The  central  and  radial  plates 
have  each  a  small  but  distinct  central  boss.  The  second  radials  and 
the  first  to  third  interradials  may  also  be  distinguished,  being  larger 
tiian  the  secondary  scales,  which  are  irregular  in  size  and  in  arrange- 
ment. Thus,  the  disk  squamatton  is  rather  similar  to  that  of 
Ophiozona.  Radial  shields  comparatively  small,  oblong  ovate,  about 
twQ-fifths  as  long  as  disk  radius,  twice  as  long  as  wide,  wider  without 
than  within,  more  convex  abradially  than  adradially,  separated  by 
a  row  of  three  or  four  plates,  of  which  the  inner  ones  are  larger  than 
the  outer.  In  each  interradial  area  there  are  five  to  seven  irregu- 
larly radiating  rows  of  scales.  Ventral  interbrachial  areas  covered 
with  more  or  less  coarse,  irregular  scales.  Genital  slits  long,  nearly 
leaching  disk  margin.     Genital  scales  invisible  in  external  view. 

Oral  shields  small,  rhomboidat,  with  acute  inner  angle,  lateral 
and  outer  angles  rounded,  inner  sides  slightly  concave.  Adoral 
stuelds  quadrangular,  wider  without  than  within,  nearly  or  quite 
g;  within.    Four  oral  papillae  on  either  side,  inner  ones  smaller 
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and  more  acute.  Deep  in  oral  alits,  on  dther  side  of  each  jaw,  occurs 
an  additional  papilla,  which  is  conical  and  acute.  Five  teeth,  all 
obtuse,  except  uppennost,  which  is  acute. 

Arms  slender,  flattened,  uoiformly  tapering  distally.  Dorsal  arm 
plates  large,  fan-shaped,  twice  as  wide  as  long;  inner  sides  slightly 
convex,  forming  an  obtuse  angle  within;  distal  margin  decidedly 
convex;  outer  angles  rounded;  successive  plates  separated  by 
lateral  arm  plates,  except  the  basal  two  or  three,  which  are  in  contact 
with  each  other.  Lateral  arm  plates  low,  not  very  prominent. 
First  ventral  arm  plate  small,  divided  into  two  secondary  plates, 
of  which  the  inner  one  is  triangular  and  the  outer  quadrangular; 
those  following,  large,  hexagonal  (except  second,  which  is  pentag- 
onal), much  wider  than  loi^,  widest  at  outer  lateral  angles,  with 
concave  lateral  sides,  distal  and  proximal  margins  slightly  convex; 
swollen  along  the  outer  margins  and  especially  distally,  so  that 
arm  appears  keeled  along  ventral  median  line.  Arm  spines  three, 
subequal,  about  as  long  as  corresponding  arm  joint  (uppermost 
slightly  longer),  cylindrical,  tapered  and  blunt.  Two  flat,  oval 
tentacle  scales  to  each  pore,  but  sometimes  three  on  the  first.  Color 
in  alcohol :  white. 

Two  specimens;  Sagami  Sea. 

The  internal  structures  of  the  present  species  are  essentially 
similar  to  those  of  AmpkHepis  norvegiea  Ljungman.  The  peristomal 
plates  are  simple,  very  large.  The  oral  frames  are  entire,  without 
lateral  wings.  The  oral  plates  in  internal  view  are  very  slender  and 
long.  The  dental  plates  are  absent,  so  that  the  teeth  arise  directly 
from  the  oral  plates.  The  genital  plates  are  free  from,  instead  of 
being  fixed  to,  the  basal  vertebne.  The  genital  plate  and  radial 
shield  of  either  side  of  a  radius  articulate  with  each  other  by  means 
of  a  conspicuous,  baU-like  condyle  on  the  former  and  of  a  large 
socket  in  the  latter.  The  genital  scales  are  flat,  thin,  leaf-like.  The 
vertebrffi  are  very  slender,  the  distal  ones  being  incompletely  divided 
into  halves  by  a  series  of  pores.  The  first  five  characters  and  the 
last  are  rather  Lfemophiuridan,  but  the  other  two,  the  sixth  and 
seventh,  are  strictly  Gnathophiuridan. 

F&mily  2.  AMPHTURID^  Ljungman,  1867  (emeod.). 

(Characters  as  given  in  key,  p.  66.) 

Key  to  9ubfamiliea  of  AmphiurideE. 

A — No  paired  infradental  papilla Ophiactinin«, 

A  A — Paired  infradental  papilUe  present Ahphiubina. 
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SubfamUy  1.  OPHIACTININ^  nov. 
(Chanifiters  as  given  above  m  key). 

This  subfamily  includes  Opkiactis,  HemipholU,*  OpkiopuB  and 
Ophiophoiia. 

Subfftnuly  2.  AMPHIURlNiE. 

(Characters  as  pven  above  in  key.) 

This  subfamily  includes  Ampkiophis,  Amphilimna,  Ampkiodia, 
Ophwpkragmns,  Opkiocnida,  Ampkipkdia,  Opkioatiffma,  Ampkiura,' 
Opkionema,  Paramphivra,  Ctenampkiura,  Ophiocentrus,^  etc. 

The  first  two  genera  may  be  grouped  as  an  Ampkioplua-gionp, 
the  next  three  as  an  Ampkiodia-group,  the  following  two  as  an 
Amphipkolis-group,  and  the  last  five  as  an  Ampkiura-group.  The 
Amphipholis-gToup  are  very  easily  distinguished,  while  the  other 
three  groups  are  less  so.  These  groups  may  be  distinguished  as 
follows: 

Three  classes  of  oral  papills  may  be  recognized:  the  first  arisii^ 
from  the  adoral  shields,  the  second  from  the  oral  plates,  and  the 
third  from  the  dental  plates  and  being  infradental  in  position.  A 
papilla,  which  arises  partially  from  the  adoral  shield  and  partially 
from  the  oral  plate,  is  referred  to  the  second  class.  Now,  let  +1 
indicate  the  presence  of  papillie  of  the  first  class,  —I  the  absence  of 
same;  +11  the  presence  of  papills  of  the  second  class,  etc.  Then, 
the  groups  of  genera  are  formulized  as  follows: 

Amphwpliia-gFoup  =  +1  +11  +III. 

Ampkiodia-group  =  —I  +11  +III. 

Amphipholis-gcoup  =  —  I  +11  +III. 

^mpAium-group  =  +1  ±11  +III. 

It  may  clearly  be  seen  that  the  Ampkiodia-gcoap  are  not  inter- 
mediate between  Ampkioplus-  and  Ampkiura-group,  but  are,  say, 
the  Amphioplus-group  without  the  papills  of  the  first  class,  while 
the  ^mpAturo-group  are  the  Amphioplus-group  without  all  or  most 
of  the  papills  of  the  second  class.  I  believe  that  certain  species 
having  two  distal  papillEe,  usually  referred  to  Ampkiodia,  are  really 
referable  to  Amphiura. 

Applying  the  same  principle  to  the  Ophiactininie  and  Opbio- 
trichids,  we  have  the  following  formulae: 


*  Hemipholia  murodigeus  Duncan,  1870,  is  evidently  a  genuiDe  Ampkiur 

*  Including  Ophionephtltyg. 

*  Including  Amphiocnida. 
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OpkiaclU  -  -I  +11  -III. 
Opkiophalis  =  +1  -II  -III. 
OphiotrichidcB  =  -I  -II  +III. 

OphlophnfMm  jftpOttiOD*  ap.  nor. 

Diameter  of  disk  7  mm.  Length  of  arms  45  mm.  Width  of 
arms  at  base  1  mm.  Disk  five-lobed,  with  very  convex  inter- 
brachial  borders,  covered  with  fine,  imbricating  scales,  among  which 
the  six  primaries  are  more  or  less  distinguishable.  Radial  shields 
semilunar,  one-third  as  long  as  disk  radius,  twice  as  long  as  wide, 
joined  in  pairs,  being,  however,  separated  only  at  proximal  end, 
which  ie  obtusely  pointed.  A  row  of  large  and  squarish  scales 
borders  disk.  Scales  of  ventral  interbrachial  areas  just  outside 
this  marginal  series  turned  up,  so  as  to  form  the  sort  of  fence 
characteristic  of  genus.  Marginal  scales  more  elevated  than  arms; 
ventral  interbrachial  areas  strongly  convex  below.  Genital  slits 
long. 

Oral  shields  rhomboidal,  with  inner  sides  much  longer  than  outer, 
inner  at^e  very  acute,  outer  and  lateral  angles  rounded;  much 
longer  than  wide.  Adoral  shields  triangular,  tapered  within  to  a 
point,  not  meeting  each  other.  Four  oral  papillse  on  either  side  of 
each  jaw,  close-set,  subequal,  blunt,  innermost  somewhat  stouter. 

Dorsal  arm  plates  elliptical,  large,  outer  border  curved,  inner 
border  strongly  convex,  forming  part  of  a  circle;  as  wide  as  arms, 
twice  as  wide  as  long,  slightly  in  contact  with  each  other.  Lateral 
arm  plat&s  inserted  like  so  many  wedges  between  successive  dorsal 
arm  plates  above  and  ventral  plates  below;  well  separated  above  and 
nearly  so  below.  First  ventral  arm  plate  very  small,  quadrangular, 
much  wider  than  long;*  those  beyond  pentagonal,  with  very  large 
inner  ai^le,  and  slightly  notched  distal,  margin,  wider  than  long, 
only  a  little  in  contact  with  each  other.  Arm  spines  three,  conical, 
subequal,  blunt,  nearly  as  long  as  corresponding  arm  joint.  Two 
very  flat,  thin  tentacle  scales;  inner  one  smaller  than  outer  and 
overlaps  its  base.    Color  in  alcohol:  light  yellow. 

Numerous  specimens;  Kagoshima  Gulf;  8-15  fathoms.  Two  speci- 
mens;  Enoura,  Suruga. 

This  species  somewhat  resembles  0.  affinis  Duncan,  especially  in 
number  of  oral  papillse,  but  differs  from  it  in  shape  of  radial  shields, 
oral  shields  and  of  dorsal  arm  plates.  In  my  opinion,  Amphipholit 
andr&e  LUtken,  Amphiura  prastans  Koehler  and  Amphiodia  periercta 
H.  L.  Clark  are  referable  to  Ophiophragmus,  each  showing  certain 
affinities  to  the  present  species. 
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Ampbipholli  Japosiu  tp-  dot. 

This  species  is  extremely  near  A.  squamata,  being  distinguished 
from  it  merely  by  certain  trifling  differences.  I  have  compared  the 
Japanese  material  with  specimens  of  A.  squamaia  from  Naples.  In 
Neapolitan  specimens  the  arms  are  two  and  a  half  to  three  times  as 
long  as  the  disk  diameter,  while  in  Japanese  specimens  they  are 
three  to  four  times  as  long  as  the  same.  The  distal  mar^n  of  the 
ventral  arm  plates  of  Neapolitan  specimens  is  nearly  strught,  while 
that'  of  Japanese  specimens  is  considerably  convex.  In  the  last 
character  the  present  species  resembles  A.  auatraliana  H.  L.  Clark, 
differing,  however,  from  that  species  in  the  more  numerous  disk 
scales  of  the  dorsal  side  and  in  the  coarser  disk  scales  of  the  ventral 
side.  The  radial  shields  have  each  a  white  spot  at  the  outer  end, 
quite  as  in  j4.  squamata. 

Like  A.  squamata,  the  present  species  is  viviparous.  In  simimer, 
the  larger  in(Uviduais  conttun  several  embryos.  I  once  dissected 
out  ^x  embryos  from  an  adult.  Animals  containing  full-grown 
embryos  appear  to  give  birth  to  them  the  night  after  they  are  placed 
in  an  aquarium. 

This  species  is  common  in  the  neighborhood  of  Misaki,  and  is 
found  living  under  stones  on  fine  sand.  As  to  the  sensibility  of  this 
species  to  the  coarseness  of  sand,  the  following  observations  were 
made  at  Aral  Beach,  Misaki  Marine  Biological  station.  In  the 
summer  of  1910,' the  beach  was  at  first  abundantly  supplied  with 
small  areas  among  rocks  covered  with  fine  sand,  and  this  ophiuran 
was  found  very  abundantly;  after  a  heavy  storm,  very  few  individuals 
were  found,  owing  to  the  fact  that  the  spots  with  fine  sand  were 
mostly  wiped  out.  In  the  summer  of  1911,  the  spots  with  fine  sand 
were  very  few,  and  this  ophiuran  was  seldom  found.  In  the  summer 
of  1912,  the  beach  was  entirely  covered  with  coarse  sand,  and  I 
could  no  more  find  this  ophiuran.  It  is  a  very  active  species,  quickly 
concealing  itself  in  the  sand  when  the  stone  is  turned  up. 
Amphlnra  ndtooU*  v-  dot. 

7  Opkioneiahihyi  phalerala  Markttuiner-Tumeretseher  (noo  Lyman,  1874), 
Ann.  K.  K.  Naturbist.  Hofmus.,  11,  1887,  p.  301. 

Diameter  of  disk  8  mm.  Length  of  arms  260  mm.  Width  of 
arms  at  base  1  mm;  at  the  widest  part  1.3  mm.  Disk  five-lobed, 
with  indented  interbrachial  borders,  covered  by  a  soft,  naked  skin, 
except  along  inner  and  abradial  borders  of  radial  shields,  where 

*  The  interesting  life  habita  of  this  optiiiL 
Mitaukuri  and  Prof.  Hara:  The  Ophiiiriai 
p.  68. 
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there  are  several  rows  of  fine,  imbricating  scales.  Radial  shields 
large,  long,  pear-seed-shaped;  naked  part  two-thirds  to  one-half  as 
.  long  as  disk  radius  and  about  thrice  as  long  as  wide.  Genital  slits 
long.  Genital  scales  not  very  conspicuous  unless  the  specimen  is 
dried,  arranged  in  a  row  and  overlapping  one  another. 

Oral  shields  small,  pentagonal,  with  rounded  angles,  outer  sides 
longest,  inner  side  slightly  concave;  madreporic  shield  much  larger 
than  the  rest,  almost  circular.  Adoral  shields  small,  triangular, 
with  concave  adradial  side,  meeting  neither  radially  or  interradially. 
Oral  plates  long  and  very  narrow.  There  is  a  more  or  less  con- 
spicuous buccal  pore  between  each  pair  of  oral  plates,  as  in  Ophio- 
thrix.  Two  oral  papillse  on  either  side  of  each  jaw,  conical,  blunt, 
very  stout;  the  distal  one  arises  from  the  adoral  shield  and  is  longer 
than  the  apical  one,  which  arises  from  the  dental  plate.  Teeth  very 
stout,  truncate. 

Arms  exceedingly  long,  more  than  thirty  times  as  long  as  disk 
diameter;  they  are  widest  at  about  one-third  their  entire  length 
from  base.  Dorsal  arm  plates  almost  oval,  bounded  within  by  two 
nearly  straight  lines,  forming  a  very  large  and  obtuse  angle,  and 
without  by  a  curve,  which  is  nearly  flat  towards  median  line,  but 
very  strong  laterally;  about  twice  as  wide  as  long,  successive  plates 
slightly  in  contact  with  each  other.  On  basal  arm  joints,  they  are 
very  small  and  separated  by  spaces,  which  are  covered  by  a  naked 
skin.  Lateral  arm  plates  not  very  prominent,  almost  covered  by 
arm  spines,  not  meeting  above  or  below,  nor  in  contact  on  sides,  but 
separated  by  naked  spaces.  First  ventral  arm  plate  very  small, 
quadrangular,  wider  than  long;  those  beyond,  quadrangular,  wider 
than  long,  except  basal  one  or  two,  which  are  as  long  as,  or  longer 
than,  wide;  they  increase  in  size,  especially  in  width,  outwards, 
and  become  pentagonal  beyond  disk,  with  large  and  obtuse  inner 
angle,  rounded  outer  angles  and  notched  distal  margin;  successive 
plates  separated  by  narrow  spaces  where  ventral  ends  of  lateral  arm 
plates  are  wedged  in.  Ventral  arm  plates  often  divided  into  halves 
along  median  line.  Arm  spines  six  to  seven  on  basal  arm  joints, 
but  five  or  six  in  middle  part  of  arm,  peg-like,  flattened,  blunt,  lower 
ones  longer,  nearly  equal  to,  or  slightly  longer  than,  corresponding 
arm  joint,  much  flattened  and  thorny  at  end,  except  the  uppermost 
one  or  two;  next  to  lowest,  spur-shaped  and  very  thorny.  Large 
tentacle  pores,  without  scales.  Color  in  alcohol:  brown;  the  scales 
around  the  radial  shields  are  lighter;  outer  parts  of  arms  grayish- 
brown  to  gray. 
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Numerous  specimens;  Sakurajima,  Kagoshima  Gulf. 

This  species  is  very  near  Ophimiephthys  pkalerata  Lyman,  but 
differs  from  it  in  the  much  larger  radial  shields,  in  the  not  oval  but 
pentagonal  oral  shields,  in  the  adoral  shields,  which  are  not  in  ccmtact 
with  each  other,  in  the  longer  oral  plates,  in  the  dorsal  arm  plates 
being  in  contact  with  each  other,  in  the  ventral  arm  plates  being 
separated  from  each  other  and  not  very  wide  on  the  basal  joints,  and 
in  the  not  cylindrical,  but  flattened,  thorny  arm  spines. 
Aupbinn  sstnarii  *c-  nov. 

Diameter  of  disk,  6  mm.  Length  of  arms,  75  mm.  Width  of 
arms  at  base,  0.8  mm.  Disk  five-lobed,  with  concave  interbrachial 
borders,  covered  by  a  soft,  naked  skin,  except  along  inner  and  abra- 
dial  borders  of  radial  shields,  where  it  is  covered  by  fine,  imbricating 
scales,  arranged  in  four  or  five  rows  on  inner  border,  but  in  only 
one  on  outer  part  of  abradial  border.  Naked  part  of  radial  shields 
large,  pear-seed-shaped,  more  than  half  as  long  as  disk  radius,  more 
than  twice  as  long  as  wide,  hardly  in  contact  without,  slightly  diver- 
gent within.     Genital  slits  long.     Genital  scales  not  very  distinct. 

Oral  shields  rhomboidal,  or  pentagonal  with  a  very  short  inner 
^ide,  outer  angle  much  rounded;  wider  than  long.  Madreporic 
shield  much  lai^er  and  almost  circular.  Adoral  shields  triangular, 
with  concave  inner  side,  tapered  within,  where  they  do  not  meet. 
Two  pairs  of  oral  papillse  to  each  jaw;  apical  ones  oval  and  very 
stout;  distal  ones  conical,  obtuse,  arising  from  adoral  shields.  Teeth 
stout,  truncate. 

Dorsal  arm  plates  transversely  elliptical,  twice  as  wide  as  long, 
successive  plates  in  contact  with  each  other.  Lateral  arm  plates 
not  very  prominent,  almost  covered  by  arm  spines,  not  meeting 
above  or  below,  not  in  contact  on  sides,  but  separated  by  naked  spaces. 
First  ventral  arm  plate  very  small,  pentagonal  or  quadrangular, 
wider  withm  than  without;  those  beyond,  quadrangular,  with 
convex  inner  side,  notched  dbtal  mai^in,  and  rounded  distal  angles; 
wider  than  long,  except  basal  one  or  two;  not  in  contact,  but  sepa- 
rated by  a  narrow  space,  where  ventral  ends  of  lateral  arm  plates 
are  wedged  in.  Arm  spines  five,  on  basal  joints,  but  four  in  middle 
part  of  arm,  subequal  or' lower  slightly  longer,  nearly  equal  to,  or 
a  little  longer  than,  corresponding  arm  joint;  conical  and  obtuse  on 
proximal  joints,  but  flattened  distally;  next  to  lowest  spine  especially 
flattened  and  rather  spur-shaped,  with  numerous  thorns  on  its  much 
flattened  tip;  lowest  spiae  (as  well  as  second  above  it)  also  more 
or  less  thorny  at  tip. 
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Tentacle  pores  large,  without  scales.  Color  In  alcohol:  disk 
gray;  radial  shields  and  arms  straw-yollow. 

Numerous  specimens;  Aburatsubo  Cove:  Misaki  Marine  Bio- 
logical Station. 

A.  (Bsbuarii  differs  from  the  foregoing  species,  A.  vadicoUx,  in  the 
sb^pe  of  the  radial  shields,  in  the  much  shorter  arms,  in  the  dorsal 
arm  plates,  which  are  very  wide  even  on  the  basal  joints,  and  in  the 
fewer,  less  flattened  arm  spines. 

A.  astuarii  together  with  .4.  euopla  H.  L.  Clark  are  easily  obtained 
by  dredging  in  the  muddy  bottom  of  Aburatsubo  Cove.  They 
probably  live  buried  in  mud,  as  A.  vadicola  does  in  sand,  and  I 
believe  that,  the  reduced  disk  scales  and  the  numerous  thorny  arm 
spines  are  correlated  with  the  mode  of  life. 

FamUy  3.  0PH10TB10HID.ai  Ljungman,  1867. 

(Characters  as  given  in  key,  p.  66-) 

This  family  includes  Opkiothrix,  Opkioplercm,  Ophiocampsis, 
Opkiopkthirius,  Opkiotrickmdes,  Opkiomaza,  Ophiocnemis,  Ophio- 
thela,  Ophiopsammium,  Ophiogymnn,  Lutkenia,  Gymnolophiis,  Ophio- 
lopkus,  OphiocEthiops  and  Ophiosphctra. 

Order  iv.  CHILOPHIURIDA  nov. 
Radial  shield  and  genital  plate  articulate  with  each  other  by 
means  of  two  condyles  and  one  pit  on  either  plate.  Genital  plates 
and  scales  bar-like.  Peristomal  plates  small,  or  sometimes  moder- 
ately large,  usually  double  or  triple.  Oral  frames  with  or  without 
well-developed  lateral  wings.  Oral  papillee  very  well  developed, 
close  set,  the  outermost  one  usually  pointing  inwards  and  stretching 
above  the  next  papilla,  which  is  the  largest  as  a  rule. 

Key  to  families  of  Chilophiunda  (/). 
A — Arm  spines  short,  appressed. 

a — Disk  squamated  or  tessellated,  usually  free  of  granules;  oral 
papillee   thick;     arms   stout,   stoutest   at   base,    inserted 

laterally  to  disk , , ,. , Ophiolepidid*!. 

aa — Disk  closely  covered  with  granules. 

h — Oral  papillffi  thick;   arms  slender,  stoutest  usually  at  a 
distance  from  base,  inserted  ventrally  to  disk;    two 

to  four  arm  spines ,    OpiiiOLEUCiDa!. 

bb — Oral  papille  thin;   arms  stout,  stoutest  at  base,  inserted 
laterally  to  disk;  numerous  arm  spines, 

Ophiodebmatid^,  pars. 
j1j4— Arm  spines  long,  not  appressed. 

c — No  vertical  clump  of  dental  papillae. 
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d — Disk  closely  covered  with  granules;    aims  stout, 
stoutest  at  base;  numerous  arm  spines, 

Ophiodermatid^,  pars. 
dd — Disk  usually  free  of  granules;  arms  slender,  stout> 

est  at  a  distance  ftom  base Ophiochitonida. 

cc — Dental  papillse  well  developed,  forming  a  vertical 
clump  at  apex  of  each  jaw;  disk  often  covered  with 
granules;  arms  stout,  stoutest  at  a  distance  from  base, 

OPHIOCOHiD^. 

Key  to  families  of  Chilophiurida  (11). 
A — Teeth  not  very  stout,  usually  triangular;    oral  frames  entire, 
without  well-developed  lateral  wings. 
a — Second  oral  tentacle  pores  open  more  or  less,  or  entirely, 

outside  oral  slits OphiolepidiDvB,  pars. 

oa — Second  oral  tentacle  pores  open  within  oral  slits. 
b — Disk  squamated  or  tessellated,  free  of  granules. 

c — Arms    stout,    stoutest    at    base;    arm    spines    short, 

appressed OpHiOLEPiDiDiG,  pars. 

cc — Arms  slender,  stoutest  at  a  distance  from  base;   arm 
spines  long,  not  appressed    .Ophiochitonid.g,  pars. 
W> — Disk  covered  with  granules. 

d — Arms  slender,  -stoutest  at  a  distance  from  base; 
arm  spines  few. 
e — Anns  inserted  ventrally  to  disk;    arm  spines 

appressed Ophiolbucid*. 

ee — Anns  inserted  laterally  to  disk;    arm  sp'mes 

not  appressed  OPHiocHiTONro<E,  pars. 

dd — Arms   stout,   stoutest    at    base;     numerous    arm 

spines Ophiodermatid*. 

AA — Teeth  very  stout,  quadrangular;   oral  frames  with  well-devel- 
loped  lateral  wings. 

/—No  vertical  clump  of  dental  papillse. 

g — Arms  stout,  stoutest  at  base;  arm  spines 

short,  appressed  Ophiolbpidid*,  pars. 

gg — Anns  slender,   stoutest  at  a  distance 

from    base;     arm    spines    long,    not 

appressed .,  .     OphiochitonidiE,  pars. 

ff — Dental  papillte  well   developed,  forming  a 

vertical  clump  at  apex  of  each  jaw, 

Ophiocomid*. 
Family  1.  OPHIOLEPIDID.S  Ljungman. 
(Characters  as  given  above  in  keys.) 

Key  to  subfamilies  of  Opkiohpidida. 
A — Second  oral  tentacle  pores  open  more  or  less,  or  entirely,  outside 

oral  dits Ophiomastin«. 

AA — Second  oral  tentacle  pores  open  entirely  within  oral  slits, 

Ophiolepidin^. 
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Subfamily  1.  OPHIOMASTIN^  noy. 

(Characters  as  given  in  key  p.  75.) 

This  subfamily  includes  Ophiomaslus,  Opkiotypa,  Ophiomiaidium, 
Ophiophycis,  Anthophiura,  Opkiopyrffus,  Opkiochrysis,  OpkiosUira, 
Gymnophiura,  Ophmra,  Opkionotus,  Ophioperla,  Ophiotja^a,  Ophio- 
gona,  OphiopliTithus,  Opkiopleura,  Ophiocten  and  proviaionally 
Astrophiura,  besides  five  new  genera,  Haplopkiura,  Aspidaphiura, 
AmphiophiuTa,  SUgophiura  and  Opkiurolepis. 

Koehler's  recently  described  genus  Ophiomisidium  includes  Ophio- 
musium  ptdcheUum  Wyville  Thomson,  0.  fiabellum  Lyman,  and 
0.  speciosum  Koehler,  the  last  being  the  genotype.  The  group 
■evidently  stands  between  Ophiomaatua  and  Ophiophyda  in  systematic 
position. 

HAPIOPHIintA  too.  Dov. 

Disk  high,  much  elevated  above  arms,  covered  above  with  plates 
And  scales,  among  which  the  primaries  are  very  prominent,  and 
below  with  close-set,  fine  granules.  Kadial  shields"  stout,  joined 
in  purs.  Oral  papillae  soldered  together.  Genital  plates  and 
scales  present,  but  invbible  in  external  view.  Genital  burss  absent 
and  genital  slits  invisible.  Arms  short,  low,  wider  than  high,  covered 
■with  convex  arm  plates.  Tentacle  pores,  including  second  oral 
ones,  which  open  entirely  outside  oral  slits,  naked,  being  free  from 
scales.    Arm  spines  few,  minute. 

This  new  genus  contains  only  a  single  species,  Ophiozona  gymno- 
pora  H.  L.  Clark. 

ABPID0FHI1JBA  ten.  nov. 

Disk  rather  high,  elevated  above  arms,  flat,  covered  with  very 
stout  primaries  and  radial  shields,  besides  often  a  few  smaller  scales. 
Ventral  interbrachial  areas  covered  by  a  very  large  plate,  besides 
very  stout  genital  scales.  Arm  combs  and  genital  papillfe  present. 
Oral  shields  purse-shaped,  with  a  beak-like  inner  process.  Oral 
papillie  soldered  together.  Second  oral  tentacle  pores  open  entirely 
outside  oral  slits,  slit-like,  guarded  by  numerous  small  scales.  Arms 
rather  short,  strongly  knotted,  with  long  arm  joints.  Dorsal  arm 
plates  very  rudimentary  or  entirely  absent.  Ventral  arm  plates 
small,  rhomboidal  or  triangular.  Tentacle  pores  present  only  on 
several  proximal  arm  joints,  provided  with  few  or  no  scales.  .Three 
short,  conical  arm  spines. 

This  genus  includes  Opkioglypha  minuta  Lyman  and  0.  forbesi 
Duncan  (  =  Ophiura  glyptodisca  H.  L.  Clark),  besides  the  genotype, 
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AspidophiuTa  vxUasei  sp.  dov.    It  stands  rather  between  Antho- 
phiura  and  a  certain  group  of  Amphiopkivra  with  very  conspicuous 
ventral  interbrachial  plates. 
Aipidopblnrft  vktuei  np-  nov. 

This  species  is  very  near  A.  forbesi,  but  differs  from  it  chiefly  in 
the  presence  of  a  central  boas  to  each  of  the  six  primary  plates,  in 
the  smaller  radial  shields,  which  are  about  as  lai^e  as  the  radial 
plates,  in  the  ventral  arm  plates,  which  more  rapidly  diminish  in 
size  outwards,  in  the  longer  arm  spines,  which  are  longer  than  half 
the  corresponding  arm  joint,  and  in  the  absence  of  tentacle  scales 
beyond  the  disk. 

The  present  species  differs  from  A.  minvta  chiefly  in  the  presence 
of  a  central  boss  to  each  of  the  six  primaries,  in  the  smaller  radial 
shields  and  in  the  better-developed  arm  combs. 

The  type  specimen  is  5  inin.  across  the  disk  with  arms  probably 
about  twice  the  disk  diameter,  and  1.3  mm.  in  width.  Color  in 
alcohol:  disk  yellowish  gray  above  and  white  below;  arms  white. 

One  specimAi;  Sagami  Sea.     One  specimen;  Uraga  Channel. 

AHFBIOPHIUSA  leo.  nov. 

Disk  high,  often  convex,  covered  with  plates  and  scales,  among 
which  the  primaries  are  very  prominent.  Radial  shields  stout, 
joined  in  pairs.  Ann  combs  and  genital  papillae  present.  Oral 
shields  oval,  pyriform  or  treftul.  Second  oral  tentacle  pores  open 
more  or  less,  or  entirely,  outside  oral  slits;  large,  guarded  by  numerous 
scales.  Arms  moderately  long,  gradually  taperii^  outwards,  with 
blunt  tips.  Dorsal  and  ventral  arm  plates  fairly  well  developed; 
succesdve  plates  in  contact  with  each  other  at  least  on  proximal 
arm  joints.  Lateral  arm  plates  high,  with  few  to  numerous  short, 
peg-like  arm  spines.    Tentacle  pores  large,  with  numerous  scales. 

This  new  genus  includes  Opkioglypha  fntUata  Wyville  Thomson, 
which  is  here  designated  as  the  genotype;  also  the  following  species 
with  very  conspicuous  oral  shields,  which  almost  cover  the  ventral 
interbrachitd  areas,  0.  convexa  Lyman  and  0.  insolita,  improba,  and 
abdita,  of  Koehler;  also  the  following  species  with  very  conspicuous 
ventral  interbrachial  plates,  0.  solida  and  acuiata  of  Lyman,  0. 
steUata  Studer,  0.  paupera,  aordi4<t,  libertUa,  tirbana,  remota,  and 
latro'  of  Koehler>  and  Ophiura  mdiplax  and  pompophara  of  H.  L. 
Clark;  also  the  foUowit^  species  with  the  ventral  interbrachial 
areas  covered  with  many  scales  and  having  quadrangular  ventral 
arm  plates,  OphiogCypAa  xulplUis  (^  O.  variabUis)  lacazei',  iapidaria. 
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and  urufoto  of  Lyman,  0.  prisca,  laudato,  and  diHincta  of  Koehlec, 
and  Opkiura  megapoma,  kadra,  and  penichra  of  H.  L.  Clark;  also  the 
following  species  with  the  ventral  interbrachial  areas  covered  with 
many  scales,  and  having  axe-shaped  ventral  arm  plates,  Opkio- 
glypba  radiala  and  onwUa  of  Lyman,  and  0.  abcisa  and  obleda  of 
Lutken  and  Mortensen. 

The  group  with  very  large  oral  shields  or  with  very  conspicuous 
ventral  interbrachial  platea  approaches  Opkiopyrgua  on  the  one 
hand  and  Aspidophiura  on  the  other;  the  group  with  ventral  inter- 
brachial areas  covered  with  many  scales  and  with  quadrangular 
ventral  arm  plates  approaches  Gymnophiura  on  the  one  hand  and 
Stegophiura  {vide  infra)  on  the  other;  and  the  group  with  ventral 
interbrachial  areas  covered  with  many  scales,  and  with  axe^haped 
ventral  arm  plates,  approaches  true  Opkiura,  restr.  {vide  infra). 

QTimOPHIIIBA  LDtken  sod  MorteiusD,  1899  (reetc,}. 

Disk  high,  covered  by  a  naked  skin.  Kadial  shields  long,  narrow, 
bar-like,  widely  separated  from  each  other,  covered  by  skin.  Ann 
combs  and  genital  papills  present.  Oral  shields  comparatively 
small,  pentagonal,  mth  notched  lateral  sides.  Second  oral  tentacle 
pores  opened  partially  outside  the  oral  slits,  large,  with  numerous 
scales.  Arms  moderately  long,  very  gradually  tapered  outwards, 
with  blunt  extremity.  Dorsal  and  ventral  arm  plates  well  developed, 
successive  plates  widely  in  contact  with  each  other.  Lateral  arm 
plates  high,  with  numerous  minute,  peg-like  arm  spines.  Tentacle 
pores  large,  with  numerous  scales. 

This  genus,  as  restricted,  contains  but  a  single  species,  0.  mollis 
Liitken  and  Mortensen.  Another  species,  viz.,  G.  ccendescena,  is, 
in  my  opinion,  referable  to  genuine  Ophiura,  and  is  probably  con- 
specific  with,  or  at  least  closely  allied  to,  Opkiura  flageUata  (Lyman). 

Gymnophiura  is  very  near  Amphiophiura,  especially  the  group 
with  ventral  interbrachial  areas  covered  with  many  scales,  and  with 
quadrangular  ventral  arm  plates,  but  differs  from  it  in  the  naked 
disk  and  in  the  radial  shields,  which  are  narrow,  bar-like,  skin-covered 
and  widely  separated  from  each  other. 

BTSOOFHIORA  vm,  dov. 

Disk  high,  covered  with  plates  and  scales,  among  which  the 
primaries  are  prominent.  Radial  shields  stout,  joined  distally. 
Arm  combs  and  gemtal  papillie  present.  Oral  shields  oval  or  pyri- 
form.     Second  oral  tentacle  pores  open  more  or  less,  or  entirely, 
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outside  oral  slits,  large,  provided  with  numerous  scales.  Arms  very 
short,  very  stout  at  base,  higher  than  wide,  rapidly  taperti^  distally, 
with  acute  tip.  Dorsal  and  ventral  arm  plates  well  developed, 
successive  plates  widely  in  contact  with  each  other.  Lateral  arm 
plates  high,  with  numerous  arm  spines,  often  unequal  and  arranged 
in  two  series.     Tentacle  pores  large,  with  numerous  scales. 

This  genus  includes  Opkiura  nodosa  and  stuwUzti  of  LUtken,  Ophio- 
glypka  eUvaia  Lyman,  0.  aculpta,  sladeni  ( =  Ophiura  stipkra  H.  L. 
Clark),  and  striata  of  Duncan,  and  0.  sterea  and  Ophiura  brackyactis 
of  H-  L.  Clark,  besides  a  new  species,  SUgophiura  mvipara. 

The  genotype  is  Opkiura  nodosa  Ltk.  Stegophiura  much  resembles 
&  certain  group  of  Amphiophiura,  but  differs  in  the  shorter,  stouter 
and  more  rapidly  tapering  arms  with  more  acute  tips. 

StagophloTft  vlvlliark  ap.  aor. 

Diameter  of  disk  6  mm.  Length  of  arms  13  mm.  Width  of 
arms  at  base  1.5  mm.  Disk  pentagonal,  or  circular  (especially 
when  the  animal  contains  many  embryos),  convex,  covered  with 
fifty  to  SL'cty  plates  on  the  dorsal  side,  including  the  radial  shields. 
Central  plate  pentagonal.  Five  pentagonal  radials,  directly  surround- 
ing the  central  plate,  laterally  overlappii^  each  other.  In  each 
interradiaJ  space  of  dorsal  side  is  a  large  squarish  plate,  mdei  than 
long,  in  contact  with  radial  shields;  latter  irregular  in  outline,  about 
as  wide  as  long,  one  overlapping  the  other,  instead  of  apposed  to 
each  other  in  radial  line.  On  ventral  side  of  disk  plates  rounded 
and  knob-like,  with  furrows  between.  Genital  papillte  blunt,  close- 
set,  longer  outwards  and  upwards,  where  they  form  small  arm  combs. 
Oral  shields  pear-shaped,  much  longer  than  wide,  wider  without 
than  within,  with  acute  inner  ai^es  and  perfectly  rounded  distal 
margins.  Adoral  shields  lai^e,  meeting  within  along  their  whole 
length.  Five  oral  papillce  on  either  wide,  squarish,  short,  wide, 
close-set;  a  pair^jf  infradental  papillae  at  apex  of  each  jaw,  much 
longer  and  stouter  than  the  other  oral  papillfe,  rather  obtusely 
pointed.  Five  teeth,  very  small,  close-set,  obtusely  pointed.  Arms 
very  short,  stout  at  base,  rapidly  tapered  distally.  Dorsal  arm 
plates  fan-shaped,  about  as  wide  as  long,  convex  dorsally.  Lateral 
arm  plates  convex,  those  of  the  two  sides  separated  both  above  and 
below  on  the  basal  arm  joints.  First  ventral  arm  plate  large,  tri- 
angular, with  obtuse  inner  angle  and  convex  outer  side,  wider  than 
long;  the  following  plates  are  octagonal,  with  very  short  proximo- 
lateral  and  disto^ateral  sides,  the  former  concave  at  tentacle  pores; 
wider  than  long,  wider  without  than  within;  from  the  six  or  seventh 
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outwards,  the  plates  are  longer  than  wide,  hexagonal,  with  very 
short  proximal  and  proximo-lateral  sides,  concave  lateral  margins 
and  a  very  convex  distal  side.  Arm  spines  seven  or  eight,  including 
the  tentacle  scales,  on  the  free  basal  joints,  fine,  conical,  short; 
middle  ones  longer  than  upper  and  lower  ones,  and  about  half  as 
long  as  corresponding  arm  joint;  diminishing  in  number  outwards; 
the  lower  spines  are  much  finer  and  serve  as  tentacle  scales.  Second 
oral  tentacle  pore,  very  large,  openii^  outside  oral  slit,  bounded  by 
three  or  four  scales  on  each  side.  Tentacle  pores  large,  guarded 
on  basal  joints  by  one  to  three  aboral  scales,  besides  the  lower  arm 
spines  on  the  adoral  side.     Color  in  alcohol:  pale  gray. 

Numerous  specunens;  SagamiSea.  Numerous  specimens;  St^ami 
Sea,  75  and  100  fathoms. 

This  species  is  viviparous.  I  once  dissected  out  twenty-four 
embryos  of  various  sizes  from  a  single  adult. 

0PHinE0LE?I8  ■«>.  HOT. 

Disk  covered  with  laiger  rounded  plates  and  smaller  scales,  the 
former  surrounded  by  belts  of  the  latter.  Radial  shields  moderately 
large,  rounded,  separated  from  each  other.  Adoral  shields  oval, 
with  rounded  inner  border  and  obtusely  pointed  outer  end.  One 
to  three  supplementary  plates  are  present  in  each  space  between  the 
adoral  shields  and  oral  plates.  Teeth  and  oral  papillse  present,  the 
latter  very  close  set.  Arm  combs,  as  well  as  genital  papillfe,  absent. 
Arms  long,  stout,  very  gradually  tapered.  Dorsal  arm  plates  very 
well  developed,  widely  in  contact  with  each  other.  Lateral  arm 
plates  low.  Ventral  arm  plates  triangular,  nearly  or  scarcely  in 
contact  with  each  other.  Second  oral  tentacle  pores  open  entirely 
outside  oral  slits,  long,  slit-like,  closed  by  tentacle  sc^es,  which 
are  modified  so  as  to  appear  like  supplementary  plates.  A  single 
arm  spine  and  three  tentacle  scales,  both  being  minute  and  peg-like. 

This  new  genus  contains  a  single  species,  Opkiolepis  carinaia 
Studer,  1876  (  "  Ophioglypha  deahayesi  Lyman). 

Ophiurolepis  is  very  peculiar  in  every  feature,  as  it  is  certainly 
not  referable  to  Ophiura,  even  in  a  wide  sense.  The  disk  squamation 
reminds  us  of  that  of  Ophidepis. 

O^IVBA  Unntck,  U16i  Forbo.  1B39  (rotr.}. 

Synonyms:    Ophioglypha  Lyman,  I860;  Ophv^lyphina  Ludwig,  1886. 

Disk  low,  flat,  covered  with  plates  and  scales,  among  which  tfae- 

primaries    are    usually    very    prominent.     Radial    shields    usually 
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separated  from  each  other,  sometimes  more  or  less  joined  in  purs. 
Second  oral  tentacle  pores  open  nearly  or  entirely  outside  oral  slits, 
very  large,  beset  with  numerous  scales.  Genital  papillse,  and  usually 
also  arm  combs,  present.  Arms  low,  often  flattened.  Dorsal  arm 
plates  usu^y  well  developed  and  in  contact  with  each  other.  Lateral 
arm  plates  low,  those  of  the  two  sides  being  in  contact  with  each 
other  below.  Three  or  more  arm  spines  of  variable  length.  Ten- 
tacle pores  of  one  or  two  innermost  pairs  large  and  beset  with  rather 
numerous  scales,  but  those  beyond  very  small  and  beset  with  a  few 
scales. 

This  genus,  as  here  restricted,  includes  Asierias  ciliata  Retzius  and 
the  following  species  with  spiniform  genital  and  comb-papillfe 
Ophiura  aUtida  Forbes,  Opkiolepia  robitsla  Ayres,  Ophiura  sarsii, 
arclica,  camea,  and  affinis  of  Liitken,  0.  kinbergi  Ljungman,  0. 
hexactis  and  brevispina  of  Smith,  0.  acervala,  inermis,  papiHala, 
fiagellata  (=  Gymnophiura  ccerulescens  Ldtken  and  Mortensen), 
imbedllia,  lepida,  cequalis,  Ijungmani,  and  meridionalis  of  Lyman, 
0.  auratUiaca  VerriU,  0.  maculata  Ludwig,  0.  amphitrites  Bell, 
0.  tTidica  Brock,  0.  thouleti  Koehler,  Opkiozona  capensis  Bell,  Ophiura 
UplocUnia,  micracantha,  quadrispina,  bathybia  and  Opkloden  o5plax 
H,  L.  Clark;  also  the  following  species  with  blunt  and  flat  genital 
and  comb  papilife,  Opkioglypha  mulOspina  and  lymani  Ljungman,  0. 
luikeni,  irrorata,  undala,  costata,  albaia,  jejuna,  loveni,  fraterna,  rugosa, 
inomala,  amfragosa,  intoria,  ambigua,  abyssorum,  tenera  and  faldfera 
of  Lyman,  0.  verrucosa  Studer,  0.  inflata,  cUmens,  concr'eUt,  mundala 
and  aspera  of  Koehler,  0.  plana,  saUdlata,  nana  and  oblecta  ofLOtken 
and  Mortensen,  0.  tessellata  Verrilt,  Ophiura  clasla,  monoaUecha, 
alada,  calyptolepis  and  cryptolepis  of  H.  L.  Clark. 

Ophionoius,  Ophioperla  and  Ophiotjalfa  are  very  close  to  the 
present  genus — especially  to  the  typical  group  with  spiniform  genital 
and  comb  papillie  and  with  rather  long  arm  spines.  Ophionotus 
may  be  defined  as  typical  Ophiura  with  supplementarj'  dorsal  arm 
plates;  Ophioperla  as  Ophiura  with  granulated  disk;  and  Ophio- 
tjalfa as  Ophiura  without  genital  papillEe  and  arm  combs. 

Subfamily  2.  OPHIOLEPIDINJ!  nov. 
■     (Characters  as  given  in  key,  p.  75.) 

This  subfamily  includes  Ophimnusium,  Ophiolipus,  OphiophyUum, 
Ophiopenia,  Ophiocrates,  Ophiomidas,  Ophiolhyreus,  Ophiozona,  Ophio- 
ceramis,  Ophiolepis  and  Ophioplocus,  besides  a  new  genus,  Ophio- 
zondla,  which  is  separated  from  Ophiozona. 
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OFHIOZORELLA  «ta.  oav. 

Disk  covered  with  stout  plates,  mingled  with  smaller  ones.  Radial 
shields  very  large;  those  of  both  sides  of  a  radius  separated  from 
each  other  by  a  single  row  of  plates,  or  more  or  less  in  contact  with 
each  other.  No  distinct  trio  of  plates  just  outside  and  between  each 
pair  of  radia!  shields.  Oral  and  adoral  shields  rather  large.  Teeth 
and  oral  papillae  present;  the  latter  are  thick  and  close-set.  Genital 
slits  short,  not  reaching  disk  margin.  Arms  not  very  long,  stout 
at  base,  rather  rapidly  tapering  distally  to  a  slender  and  acute  tip. 
Dorsal  and  ventral  arm  plates  rhomboidal,  successive  plates  separated 
from  each  other,  at  least,  distal  to  arm  base.  Arm  spines  two  to  . 
four,  short.     One  or  two  tentacle  scales  to  each,  pore. 

This  new  genus  includes  the  following  species  with  two  tentacle 
scales:  OpMozona  nivea,  tessellata,  inarmorea  and  clypeala  of  Lyman, 
0.  bispinosa  and  motesla  of  Koehler,  and  0.  elevala  and  pUUydisca 
of  H.  L.  Clark;  and  the  following  with  only  one  tentacle  scale: 
0.  insularia  stellata,  arUillarum  and  depressa  of  Lyman,  0.  alba  and 
corUigua  of  Liitken  and  Mortensen,  0.  casta  and  projecta  of  Koehler, 
0.  tjalfiana  Mortensen,  and  0.  polyplax  and  longispina  of  H.  L. 
Clark.     The  genotype  is  Ophiozona  longispina  H.  L.  Clark. 

Ophiozonella  includes  deep-water  forms  and  is  allied  to  such  genera 
as  Ophiocrales  and  Ophiomidas,  while  genuine  Opkiozona  includes 
littoral  forms  and  is  very  close  to  Ophiolepis  and  Opkiothyreus. 

OPHIOZOHA  Lymui.  1865  <ratr.). 

Disk  covered  with  very  numerous  small  plates  and  scales,  the 
lai^er  surrounded  by  belts  of  smaller.  Radial  shields  small,  widely 
separated  from  each  other  by  several  plates  and  numerous  scales. 
A  noticeable  trio  of  plates  is  distinguishable  just  outside  and  between 
each  pair  of  radial  shields.  Oral  and  adoral  shields  small.  Teeth 
and  oral  papillse  present,  latter  very  thick  and  close-set.  Genital 
slits  rather  long.  Arms  long,  rather  slender,  very  gradually  tapering 
distally,  with  blunt  tips.  Dorsal,  as  well  as  ventral,  arm  plates 
well  developed,  quadrangular,  successive  plates  widely  in  contact 
with  each  other  throughout  the  entire  length  of  the  arm.  Four  or 
five  short,  peg-like  arm  spines.  Two  tentacle  scales  to  each  pore, 
more  or  less  oval  in  common  outline. 

This  genus,  as  here  restricted,  includes  only  Ophiolepis  impreaaa 
and  padfica  of  Lutken  (the  two  species  on  which  Ophiazona  was 
based  by  Lyman).     The  genotype  is  0.  impressa. 

The  Ophiolepidinte  compiises  two  groups,  one  of  which  includes 
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genera  with  well-developed,  quadrangular  dorsal  and  ventral  arm 
plates  and  the  other  those  with  more  or  less  rudimentary  dorsal 
and  ventral  arm  plates.  The  first  group,  including  littoral  forms, 
is  again  divided  into  two  sections,  one  of  which,  including  OpAio- 
tkyreus,  Ophiozona  and  Ophiolepis,  is  characterized  by  the  presence 
of  a.  distinct  trio  of  plat«s  just  outside  and  between  each  pair  of 
radial  shields  and  by  the  presence  of  two  tentacle  scales,  which  are 
oval  in  common  outline;  while  the  other,  including  Ophioceramis 
and  Opkioplocus,  is  characterized  by  the  absence  of  a  distinct  trio 
of  plates  just  outside  and  between  each  pair  of  radial  shields,  and 
by  the  presence  of  three  to  five  tentacle  scales,  which  surround  the 
pore.  The  distinction  of  Ophiolepis  and  Opkiozona  from  each  other 
depends  upon  the  presence  or  absence  of  supplementary  dorsal  arm 
plates.  From' a  certain,  point  of  view,  I  believe  that  Opkiozona  is 
more  closely  allied  to  Ophiolepis  than  to  OphioameUa.  Opkiozona 
m  found  in  the  West  Indies  and  on  the  Pacific  side  of  Panama.  The 
fauna  of  the  two  sides  of  Panama  stand  in  a  very  intimate  relation 
-  to  each  other.  The  distribution  of  Opkiozona  and  that  of  Opkio' 
derma  are  equally  interesting  as  illustrating  this  truth. 

Family  2.  OPHIOLBUOID.a  nov. 
(Characters  as  given  in  keys,  pp.  74  and  75.) 
This  family  includes  Opkiopaipale,  Ophiocirce,  OpkioUuee,''  Opkio~ 
pallaa,  Opkiotrockua,  Ophtemua  and  Ophiopyren. 

Family  3.  OPHIODBBMATID.S1  LjuDgmaa,  1867. 

(Characters  as  given  in  keys,  pp.  74  and  75.) 

Key  to  subfamilies  of  Opkiodermatidce. 

A — Ann  spines  rather  long,  not  appressed;    distal  vertebne  some- 
times imperfectly  divided  into  halves  by  a  series  of  pores, 

OPHIARACHNINa:. 

AA — Ann  spines  very  short,  appressed;  vertebrae  always  entire, 

OPHIODERliATlN^. 

SubfamUy  1.  OPHIARACHNIN^  nov. 
(Characters  as  given  above  in  key.) 

This   subfamily    includes   Ophiarachna    and    three    new   genera, 
Ophiuroconis,  Ophiurodon  and  OpkiurochtBla. 

'OphioeUn  charitchema  H.  L.  Clark,  1911,  and  0.  brwiipinum  H.  L.  Clark, 
1011,  are,  in  my  opinion,  referable  to  OpkitAeuee. 
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Key  to  the  genera  Ophioconia,  OphioduBta  and  Ophiolimna  in  wide  sense. 
A — Arm  spines  long,  fiagellate,  not  appressed. 

a — Outermost  oral  papilla  very  large  and  operculifonn;  peris- 
tomal plates  very  short  and  wide,  nearly  entire,  with  fairly 
soldered  halves  and  without  a  third   median  secondary 

plate Ophiolimna,  emend. 

aa — Outeimost  oral  papilla  pointed  inwards,  stretching  above 

the  next  papilla,  which  is  the  lai^est;   peristomal  plates 

rather  long  and  wide,  distinctly  triple,  consisting  of  two 

paired  and  one  median  secondaiy  plates. 

b — Oral  shields  entirely  covered  with  granules;    arm  plates 

usually  concentrically  striated;    vertebne  of  distal 

arm  joints  often  divided  into  halves;    arm  spines 

hyaline;  one  or  two  tentacle  scales,  neither  of  which 

overlaps  base  of  lowest  arm  spine. 

c — Teeth  triangular  and  pointed,  not  hyaline;    ventral 

arm  plates  wider  than  long,  usually  separated  from 

each  other Opkiuroconis  nov. 

cc — Teeth  flat,  thin,  with  widened  and  often  serrate  end, 
hyaline;  ventral  arm  plates  longer  than  wide,  dis- 
tinctly in  contact  with  each  other Ophiurodon  nov. 

bb — Oral  shields  naked;  arm  plates  not  concentrically  striated; 
vertebrae  always  entire;  arm  spines  opaque;  two 
tentacle   scales,  of  which  the  abradial   one   overlaps 

base  of  lowest  arm  spine Ophiurochceta  nov. 

AA — Arm  spines  very  short,  peg-like,  lying  flat  on  arm. 

d — Oral   shields   covered  with   granules;    arm  spines 

hyaline Opkioconis,  restr. 

dd — Oral  shields  naked. 

e — Arm  spines  hyaline;  disk  covered  with  granules, 

"Ophioconia"  indica. 

ee — Arm   spines   opaque;    disk  covered   with  fine 

spines,. Ophiochaia,  restr. 

Ophiolimna,  emend.,  includes  Ophiacantha  bairdii  Lyman  (referred 
to  Ophiolimna  by  Verrill),  Ophioconis  antarcHca  Lyman,  Ophia- 
carUha  perfida  Koehler,  Ophiolimna  operculata  Koehler,  Opkioconis 
diastata  and  papiUaia  of  H.  L.  Clark  and  Ophiacantha  lambda  H.  L. 
Clark,  and  belongs  to  the  Ophiacanthidse.  Opkiuroconis  includes 
Ophioconis  pulveruknta  and  miliaria  of  Lyman,  besides  the  genotype, 
Opkiuroconis  mondepis  sp.  nov.  Ophiurodon  includes  Ophioconia 
dncta  Brock,  0.  grandisqimma,  permixta  and  cupida  of  Koshler. 
Ophiuroch^a  includes  Ophiock(Bta  mixta  Lyman  (referred  to  Ophio- 
limna by  Verrill)  and  Opkiolimna  liUoralis  Koehler.  The  ia-ft  three 
genera  belong  to  the  Ophiarachninie;  especially  OpbiurochfBla  b 
very  near  Opbiarachna.  Ophioconis,  restr.,  includes  Peclinura, 
forbesii  Heller  (referred  to  Ophiocoius  by  Lutken)  and  Ophioc 
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bretnspina  Ludwig.  Oyhiochcela  contains  only  0.  kirsuta  Liitken. 
Genuine  Ophioamis  much  resembles  Cryptopelia,  but  has,  however, 
hyaline  arm  spines.  Genuine  Ophiochada  appears  to  be  very  near 
Pectinura,  but  is,  however,  covered  with  fine  spines,  instead  of  granules, 
on  the  dbk.  "Opkioconis"  indica  Koehler,  which  I  do  not  dare  to 
name  generically,  as  I  have  not  myself  examined  it,  appears  to 
resemble  Pedinura,  except  for  the  hyaline  arm  spines  and  the  presence 
of  a  single  tentacle  scale  on  most  of  the  tentacle  pores,  instead  of  two. 

OrHIUSOCORIS  ceo.  Dov. 
Disk  and  oral  ai^l&s,  including  oral  shields,  closely  covered  with 
fine  granules.  Six  or  seven  oral  papillse  on  either  side  of  each  jaw; 
outermost  one  pointed  inwards,  stretching  above  next  papilla,  which 
is  the  largest.  Teeth  triangular  and  obtusely  pointed.  Anns  not 
very  long,  cylindrical,  widest  at  the  base,  tapering  outwards  to  the 
very  slender  tip,  where  the  vertebne  are  imperfectly  divided  into 
halves  by  a  longitudinal  series  of  pores.  Ventral  arm  plates  wider 
than  long,  not  in  contact  with  each  other,  except  on  the  most  proxi- 
mal joints.  Arm  spines  six  or  more,  more  or  less  long,  flattened, 
hyaline  and  not  appressed.  One  or  two  tentacle  scales  to  each  pore. 
OphinroEoaii  monolapli  ap.  dov. 

This  species  is  at  once  distinguished  from  both  0.  pvlverulenta 
and  miliaria  by  fewer  oral  papillse,  by  fewer  and  shorter  arm  spines 
and  by  the  presence  of  a  single  tentacle  scale,  instead  of  two,  to  each 
pore.  Oral  papillse,  six  or  seven  in  number  on  either  side  of  each 
jaw,  close-set  and  acute.  Each  lateral  arm  plate  bears  six  or  seven 
arm  spines,  which  are  rather  spiniform,  acute,  slightly  flattened 
and  hyaline;  uppermost  one  or  two  spines  nearly  twice  as  long  as, 
and  lowest  one  slightly  shorter  than,  corresponding  arm  joint.  A 
single  small,  leaf-like,  but  acutely  pointed,  tentacle  scale  at  each 
pore.  Dorsal  arm  plates,  rather  small,  fan-shaped,  not  in  contact 
with  each  other,  wider  than  long,  convex  along  median  line,  so  that 
the  arm  is  keeled  dorsally  as  a  whole.  Ventral  arm  plates,  very 
small,  much  wider  than  long,  much  shorter  than  corresponding  arm 
joint.  All  the  dorsal,  lateral  and  ventral  arm  plates  are  concen- 
trically striated. 

The  t}!^  specimen  is  5  mm.  across  disk,  25  mm.  in  arm  length  and 
1  mm.  in  arm  width  at  base.     Color  in  alcohol:  light  yellow. 

Six  specimens;  Sagami  Sea,  S5  fathoms.  Two  specimens;  Sagami 
Sea,  300  fathoms. 


,y  Google 


86  PROCEEDINGS  OF  THE  ACADEMY  OF  [Feb., 

OFHIVBODOH  tf"-  »». 

Disk  and  oral  angles,  including  oral  shields,  closely  covered  with 
fine  granules.  Four  or  five  oral  papillae  on  either  side  of  each  jaw; 
outennost  pointed  inwards,  stretching  above  next  papilla.  Teeth 
flat,  thin,  with  widened  and  often  serrate  end.  Arms  not  very  long, 
widest  at  base,  tapering  outwards  to  the  very  slender  tip.  Ventral 
arm  plates  very  nwrow,  longer  than  wide,  distinctly  in  contact  with 
each  other.  Vertebrse  of  distal  arm  joints  often  imperfectly  divided 
into  halves  by  a  longitudinal  series  of  pores.  Six  or  more  arm 
spines,  long,  flattened,  hyaline,  not  appressed.  Single  tentacle  scale 
to  each  pore. 

The  genotype  is  Opkioamis  grandisquama  Koehler,  and  it  is  worth 
noting  that  a  specimen  of  this  species  was  recently  collected  at 
Okinos^  (a  submarine  bank),  in  the  Sagami  Sea. 

OFHIVBOCHXTA  (cd.  nov. 

Disk  closely  covered  with  fine  granules  and  sparsely  beset  ^ith 
fine  spines.  Oral  angles  also  granulated,  but  oral  shields  naked. 
Numerous  close-set  oral  papillae,  of  which  outermost  one  is  pointed 
inwards,  stretching  above  next  papilla,  which  is  the  largest.  Teeth 
triangular  and  obtusely  pointed.  Arms  not  very  long,  rather  stout, 
stoutest  at  base.  Dorsal,  as  well  as  ventral,  arm  plates  well  devel- 
oped, widely  in  contact  with  each  other.  Six  or  more  arm  spines, 
long,  flagellate,  opaque,  not  appressed.  Two  tentacle  scales  to  each 
pore,  abradial  one  overlapping  base  of  lowest  arm  spine.. 

The  genotype  is  OpkiocHceta  mixta  Lyman. 

Opkiurochceta  differs  from  Opkiolimna  in  the  following  important 
particulars:  more  numerous  oral  papillie,  of  which  the  outermost 
one  is  not  operculiform,  but  pointed  inwards  above  the  next  papilla, 
which  is  the  largest;  well-developed  dorsal  and  ventral  arm  plates, 
which  are  widely  in  contact  with  each  other,  two  tentacle  scales, 
of  which  the  abradial  one  distinctly  overlaps  the  base  of  the  lowest 
arm  spine;  triple  peril^tomal  plates.  Verrill  considers  that  the 
internal  structures  of  0.  mixUi  are  much  like  those  of  Ophiacaniha; 
but  my  own  opinion  is  quite  to  the  contrary. 

I  have  observed  that  the  internal  structures  of  Opkiuroconis 
momlepis,  Ophiurodon  grandisquama,  Ophiurockteta  mixta,  Opki- 
arachTta  incrassala,  Ophiochilon  fastigntus,  Opkioplax  lamelloea,  etc., 
belong  to  a  common  type.  In  them  the  peristomal  plates  are  always 
triple,  consisting  of  two  paired  and  one  median  secondary  plates; 
while  in  Ophiacaniha,  Ophiolimna,  etc.,  the  peristomal  plates  are 
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entire,  or  double  with  soldered  halves,  and  always  lack  a  third, 
median  secondary  plate.  Further,  the  peristomal  plates  of  the 
former  type  are  distinctly  longer  in  proportion  to  their  width  than 
are  those  of  the  latter. 

Ignoring  the  smaller  size,  Ophiurockata  much  resembles  Ojthi- 
arackna,  the  only  essential  differences  being  the  presence  of  scattered 
disk  spines  and  the  absence  of  accessory  oral  shields.  The  systematic 
value  of  the  accessory  oral  shields  is,  however,  considered  insignificant 
by  Dr.  H.  L.  Clark.  I  have  also  observed  the  absence  of  the  acces- 
sory oral  shields  in  some  interradii  of  a  specimen  of  Ophiarachna 
incrassata.  One  may  safely  say,  then,  that  the  relation  of  Ophiu- 
TQchtBta  to  Ophiarachna  is  parallel  to  that  of  Ophiomasiix  to  Ophio- 
coma  or  of  OphiochcBta  to  Pedinura. 

SubfamUy  2.  OPHIODERMATIN^  nov. 

(Characters  as  given  in  key,  p.  83.) 

This   subfamily   includes   Ophioconis,   restr,,   Cryptopelia,   Balhy- 
pectinura,  Pedinura,  Ophiopezelta,  OphiochfEla,  Ophiarachnella,  Ophio- 
chasma,  Ophioderma,  Opkioncus  and  Diopederma. 
BtthTpaetinnrs  gotol  ap.  nov. 

Diameter  of  disk  50  mm.  Length  of  arms  195  mm.  Width  of 
arms  at  base  7  mm.  Disk  pentagonal,  flat,  closely  covered  with 
fine  granules,  of  which  four  or  five  are  contained  in  1  mm.  Radial 
shields  only  partly  naked,  but  distinguishable  through  the  super- 
ficial granulations,  by  the  slight  swelling,  as  large,  elongated  ovate 
plates,  nearly  half  as  long  as  disk  radius,  wider  outwards;  naked 
part  very  small,  ovate,  and  wider  without  than  within.  Genital 
slits  very  long,  almost  reaching  disk  margin.  Genital  plates  vbible 
from  exterior,  lying  along  adradial  border  of  slits,  long,  very  stout. 

Oral  shields  smiill,  triangular,  with  rounded  angles  and  convex 
sides,  nearly  as  wide  as  long.  Accessory  oral  shields  very  rudiment- 
ary; in  one  of  the  two  specimens  they  are  absent,  but  in  the 
other  they  are  indistinctly  represented  by  one  or  two  small  scales, 
which  are  separated  from  the  oral  shield  by  granules.  The  adoral 
shields  are  almost,  and  the  oral  plates  entirely,  covered  with  granules, 
which  are  coarser  and  sparser  than  distally.  Eight  or  nine  oral 
papilla  on  either  side;  outermost  two  or  three  large,  fiat,  thin,  outer 
second  largest;  inner  ones  small,  more  or  less  conical,  obtuse.  Five 
to  seven  teeth,  irregular  in  shape  and  size,  with  pointed  or  rounded 
ends,  arranged  in  an  irr^ular  vertical  row. 

Arms  long,  stout,  gradually  tap3red  outwards,  with  a  rather  sharp 
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dorsal  median  ridge,  triangular  in  tran^iver^e  section.  DorsaJ  arm 
plates  large,  occupying  almost  entire  dorsal  surface  of  arm,  quad- 
rangular, with  rounded  outer  corners,  a  little  wider  without  than 
within,  three  to  four  times  as  wide  as  long,  with  a  rather  sharp  ridge 
on  the  median  line;  some  are  divided  into  several  irregular  secondary 
plates.  Lateral  arm  plates  very  low,  less  than  half  height  of  arm, 
meetii^  neither  above  nor  below.  Ventral  arm  plates  small,  rhom- 
boidal,  with  shorter  diameter  parallel  to  arm  axis.  First  plate 
almost  as  wide  as,  but  much  shorter  than,  following;  the  three  or 
four  plates  beginning  with  the  second  have  a  median  keel,  which  is 
more  prominent  proximally  both  with  regard  to  each  plate  and  to 
the  arm  as  a  whole.  Arm  spines  four  for  the  most  part,  but  three 
distaliy,  very  short,  flattened,  lanceolate,  obtuse,  lowest  one  some- 
what longer  than  the  others,  but  not  so  long  as  corresponding 
arm  joint.  One  tentacle  scale,  large,  ov^,  thin,  flat.  Color  in 
alcohol:  light  yellowish  brown. 

Two  specimens;   Sagami  Sea,  170  fathoms. 

This  new  species  is  very  near  B.  iacerlosa  (Lyman),  but  differs 
from  it  in  the  coarser  disk  granules,  in  the  smaller  naked  part  of  the 
radial  shields,  in  the  more  strongly  ridged  dorsal  arm  plates,  in  the 
much  lower  lateral  arm  plates,  in  the  wider  and  rhomboidal  ventral 
arm  plates,  and  in  the  shorter  arm  spines. 

Family  4.  OPHIOOHITONID.2I  nov. 
(Characters  as  given  in  keys,  pp.  74  and  75.) 

Key  to  subfamilies  of  OphiochilonidcE. 

A — Teeth  triangular,  not  very  stout;  peristomal  plates  moderately 
large;  oral  frames  entire,  without  well -developed  lateral  wii^; 
dorsal  side  of  vertebrse  entire,  rhomboidal  ,.,OphiochitoniNjB. 

AA — Teeth  quadrangular,  very  stout;  peristomal  plates  very  small; 
oral  frames  with  well-developed  lateral  wings;  dorsal  side  of 
vertebrte  notched  inwards  and  V-shaped   .,  Ophionebeidin-e. 

Subfamily  1.  OPHIOCHITONIN.E  doC. 

(Characters  as  given  above  in  key.) 

This  subfamily  includes  Ophiockilon^  and  Ophioplax. 
OpUoplas  lamallois  ap.  dov. 

This  new  species  is  quite  near  Ophioplax  Ijungmani,  Ophiopeza 
custos  Koehler  (referred  to  Ophioplax  by  Kochler)  and  Ophiopeza 
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reduda  Koehler  (referred  to  Bathypedinura  by  Dr.  H.  L.  Clark),' 
It  is,  however,  distinguished  from  0.  Ijungmani  by  the  presence  of 
primary  disk  plates,  by  coarser  disk  scales,  by  shape  of  radial  shields, 
by  the  disk  margiD  being  not  so  closely  granulated,  and  l)y  the  shape 
of  the  oral  shields;  from  0.  custos  by  the  presence  of  primary  disk 
plates,  by  coarser  dLsk  scales,  by  the  shape  of  the  radial  shields,  by 
the  adoral  shields  not  meeting  each  other  within,  by  the  shape  of 
the  first  and  second  ventral  arm  plates,  by  the  presence-  of  lamellar 
plates  at  the  arm  bases,  and  by  shape  of  dorsal  arm  plates;  and 
from  0.  reduda  by  dorsal  side  of  disk  being  free  of  granules,  by 
radial  shields  not  being  divergent,  and  by  shape  of  ventral  arm  plates. 
Disk  covered  with  fine,  imbricating  scales,  among  which  the  six 
primaries  are  more  or  less  distinct;  the  radial  plates  are  smaller  and 
less  conspicuous  than  the  central  plate.  Radial  shields  triangular, 
with  acute  inner  angles,  twice  as  long  as  wide;  those  of  a  pair  are 
nearly  parallel,  being  separated  from  each  other.  Ventral  inter- 
brachial  areas  are  closely  covered  with  very  fine  granules.  Oral 
shields  large,  triangular,  with  strongly  curved  outer  border,  less 
curved  lateral  sides,  obtuse  inner  angle  and  perfectly  rounded  lateral 
angles.  Adoral  shields  lai^e,  triangular,  long,  tapered  within  to  an 
acute  point,  but  they  do  not  meet.  Lamellar  plates  and  fine  granules 
occur  on  dorsal  and  lateral  surface  of  free  arm  bases.  Dorsal  arm 
plates  triangular  at  first,  but  soon  becoming  quadrangular  with 
rounded  outer  comers  and  curved  lateral  borders,  much  wider 
without  than  within.  First  ventral  arm  plate  is  small,  triangular, 
with  rounded  angles,  nearly  as  wide  as  long;  those  beyond  are 
pentagonal,  with  an  inwardly  directed  angle,  which  is  covered  by 
the  preceding  plate;  outer  border  curved,  and  lateral  borders  con- 
cave and  bounded  by  tentacle  pores.  A  single  large,  oval  tentacle 
scale  occurs  on  the  abradial  side  of  each  pore;  besides,  on  the  adradial 
side  of  a  few  basal  pores,  there  are  present  one  or  two  rudimentary 
tentacle  scales,  more  or  less  covered  over  by  the  abradial  one. 

The  type  is  4.5  mm.  across  the  disk,  35  mm.  in  arm  length  and  0.8 
mm.  in  arm  width  at  base.  Color  in  alcohol:  yellowish  gray  above 
and  white  below;   arms  banded  with  dark  gray. 

One  specimen;   off  K6tsujima,  Sagami  Sea, 

It  is  recorded  that  the  above  specimen  was  taken  with  a  coral-net, 

•  Ophiopeza  reduda  appears  to  me  to  be  referable  to  Ophioplai.  The  presence 
of  only  three  long,  cylindrical  arm  opines  and  of  only  five  oral  papille,  the  annu- 
lation  oD  the  arms  and  the  nake<l  oral  plates  are  all  characters  of  Ophioplax, 
but  not  of  genuine  Baihijpediniira. 
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but  the  depth  is  not  stated.     As  the  annulation  on  the  arms  indicates, 
this  species  is  not  a  deep-water  form,  but  probably  sublittoral. 

Subfamily  2.  OPHIONEREIDIN*  Ljungman,  1867  (emend.)- 
(Characters  as  given  in  key,  p.  88.) 
This  subfamily  includes  Ophiodoris,  Ophionereis  and  Opkiocrasis. 

OPHIDCB&SIB  H.  L.  Clark.  IBIl. 

Aside  from  the  presence  of  the  secondary  supplementary  dorsal 
arm  plates,  this  genus  seems  to  me  to  be  distinguished  from  Ophio- 
nereis principally  by  negative  characters  and  different  degrees  of 
development  of  certain  common  structures.  Disk  scales  even  and 
exceedingly  fine;  no  trace  of  marginal  row  of  special  disk  scales; 
no  genital  papiltee;  arms  much  more  slender  than  in  Ophionereis. 
Schizogonic  reproduction  may  not  be  a  generic  character. 
Ophl«erMii  mkrkUtuiBri  •!>.  dot. 

OphioHereia  porrecta,  Marktuiner-Turncretscher  (non  Lyman,  1860*.  Ann. 

K.  K.  Naturh.  Hofmus.,  11,  1887.  p.  302,  PI.  XIl,  fig.  18. 
"Ophioner^ia  porrecia  Marktanner,      Koehler,  Bull.  Sci.  Fr.  BcIr.,  XXXI, 
1898,  p.  76. 

Diameter  of  disk  9  mm.  Length  of  arms  68  mm.  Width  of 
arms,  at  base  1.2  mm,  at  the  widest  part  1.5  mm.  Disk  circular, 
slightly  concave,  rather  soft,  covered  with  fine  imbricating  scales, 
which  are  rather  obscured,  so  that  the  disk  appears  as  though  covered 
by  a  thick  skin.  Radial  shields  very  small,  short,  exceedingly 
narrow,  tapered  within,  widely  separated  from  each  other,  hard  to 
detect.  Ventral  interbrachial  Eireas  covered  with  scales  similar  to 
those  of  the  dorsal  side,  but  even  more  obscure.  Genital  slits  large, 
nearly  reaching  disk  margin.     No  genital  papillse. 

Oral  shields  rhomboidal,  with  obtuse  inner  angle  and  rounded 
lateral  and  outer  angles,  nearly  as  wide  as  long,  except  madreporic 
shield,  which  is  decidedly  longer  than  wide.  Adoral  shields  small, 
acutely  tapered  within,  where  they  nearly  or  hardly  meet.  Four 
or  five  oral  papillae  on  either  side  of  each  jaw,  unequal,  short,  rounded, 
but  the  outermost  one,  which  is  closely  associated  with  the  second 
oral  tentacle  pore,  has  pointed  inner  end.  Four  teeth,  short,  stout, 
with  wide  end. 

Arms  long  and  very  slender,  narrowed  at  base,  widest  at  one- 
fourth  to  one-third  of  arm  length.  Dorsal  arm  plates  mostly  tri- 
angular, with  obtuse  outwardly  directed  apex,  rather  small,  wider 
than  long,  successive  plates  slightly  in  contact  with  each  other; 
quadrangular  in  the  more  distal  parts.  On  either  side  of  each  dorsal 
arm  plate  there  occurs  a  large  supplementary  plate,  which  is  nearly 
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semicircular,  about  one-half  as  large  as  the  dorsal  arm  plate,  and 
bounded  along  the  distal  border  by  one  or  two  very  insignificant 
secondary  supplementary  plates,  which,  however,  are  present  only 
for  a  comparatively  short  distance  near  the  arm  base;  two  or  three 
first  dorsal  arm  plates  and  their  supplementary  plates  are  smaller 
than  those  beyond;  supplementary  plates  smaller  outwards  as 
dorsal  arm  plates  become  quadrangular,  and  finally  disappear. 
Lateral  arm  plates  not  very  prominent,  meeting  neither  above  nor 
below.  First  ventral  arm  plate  very  small,  rather  pentagonal, 
longer  than  wide;  those  beyond,  quadrangular,  with  rounded  outer 
lateral  angles,  truncated  inner  lateral  angles  and  slightly  notched 
outer  border,  nearly  as  long  as  wide,  but  longer  than  wide  distally. 
Three  arm  spines,  short,  stout,  flattened,  blunt.  One  large,  oval 
tentacle  scale  to  each  pore.  Color  in  alcohol:  grayish  yellow;  disk 
reticulated,  and  arms  banded,  with  dark  purplish  brown. 

Three  specimens;  Enoshima.  Numerous  specimens;  Arai  Beach, 
Misaki  Marine  Biological  Station. 

The  arm  length  varies  from  six  to  eight  times  the  disk  diameter. 
In  smaller  specimens  the  arm  spines  are  less  flattened;  and  in  those 
smaller  than  4  mm.  across  the  disk  the  secondary  supplementary 
dorsal  arm  plates  are  almost  invisible. 

This  species  differs  from  the  genotype,  0.  didydisca  H.  L.  Clark, 
in  the  shape  of  the  dorsal  arm  plates,  in  the  less  distinct  secondary 
supplementary  dorsal  arm  plates  and  in  the  smaller  and  more  insig- 
nificant radial  shields.  Further,  sehlzogonic  reproduction  has  not 
been  observed  in  the  present  species,  though  I  have  examined  many 
very  small  specimens.  0.  marktanneri,  as  well  as  the  genotype, 
resembles  Opkionerda  dvbia  in  lacking  the  genital  papilla,  but 
differs  from  it  chiefly  in  the  presence  of  the  secondary  supplementary 
dorsal  arm  plates  and  in  the  much  narrower  arms.  0.  wwrfctannm 
is  by  no  means  near  Ophionereis  porreda  Lyman.  I  could  mention 
some  more  differences  than  those  enumerated  by  Koehler  between 
these  two  species,  but  it  is  not  necessary  to  do  so  here. 

This  charmingly  handsome  species  is  one  of  the  most  common 
ophiurans  about  Misaki,  living  under  stones  and  rocks. 

Family  5.  OPHIOCOMID^  LjungmaQ,  1867. 
(Characters  as  given  in  keys,  pp.  74  and  75.) 

Key  to  subfamilies  of  OphiocomidcE. 
A — Radial  shields  long  and  wide,  boot-shaped,  widely  separated 
from  each  other;    three  to  five  arm  spines;    tentacle  scales 
short  and  leaf-like „ Ophiocomin^. 
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AA — R&dial  shields  long  and  very  narrow,  bar-like,  each  pair  approxi- 
mating  each  other  at  the  outer  ends;  numerous  arm  spines; 
two  tentacle  scales,  of  which  the  abradial  one  is  minute  and 
acute,  and  the  adrsdial  one  is  very  long  and  lanceolate, 

Ophiopsilin^. 
Subfamily  1.  OPHIOCOMINjG  nov. 

(Characters  as  given  above  in  key.) 

This  subfamily  includes  Ophiopteris,  Ophiocoma,  Opkiomastix  and 
Ophiartkrum. 

Subfamily  2.  OPHIOPSILIN^  nov. 

(Characters  as  given  above  in  key.) 

This  subfamily  b  formed  by  a  sii^le  genus,  Ophiopsila. 

Though  Ophiopsila  is  referred  to  the  AmphiuridEe  by  certain 
authors,  it  fundamentally  differs  from  the  latter  in  the  internal 
structures.  The  oral  frames  have  well-developed  lateral  wii^,  as 
in  the  AmphiuridEe,  Opbiotrichidae,  Opkioceramis,  Ophionereidime 
and  OphiocominEB.  The  oral  and  dental  plates  are  Ti-shaped  (instead 
of  being  x-shaped)  in  common  outline  in  internal  view,  quite  as  in 
Opkioceramis,  the  Ophionereidinae  and  Ophiocominie.  The  genital 
plates  are  entirely  free  from  the  basal  vertebrse  and  have  two  condyles 
and  one  pit  at  the  outer  end  to  match  two  condyles  and  one  pit  of 
the  radial  shield,  as  an  important  characteristic  of  the  Chilophiurida; 
while  those  of  the  Amphiuridae  and  Ophiotrichidfe  are  firmly  fixed 
to  the  basal  vertebraj  and  have  only  a  .single  large  condyle  to  match 
one  large  socket  of  the  radial  shield.  The  genital  scales  are  long, 
narrow  and  bar-like,  also  a  characteristic  of  the  Chilophiurida; 
while  those  of  the  Gnathophiurida  are  short,  very  flat  and  leaf-like. 
As  to  the  external  characters,  the  presence  of  both  oral  and  well- 
developed  dental  papillae  hinders  any  reference  of  Ophiopsila  to 
either  the  Amphiuridse  or  Ophiotrichidse.  In  short,  Ophiopsila  is 
referable  only  to  the  Ophiocomidse,  being,  however,  distinguished 
from  the  other  genera  of  that  family  by  certain  characters  of  second- 
ary importance. 
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Mr.  Charles  Morris  in  the  Chwr, 
Forty-seven  persons  present. 

The  Publication  Committee  reported  the  reception  of  papers 
under  the  following  titles: 

"Fixation  of  single  type  (Lectotypic)  specimens  of  species  of 
American  Orthoptera.  Division  III."  By  Albert  P.  Morse  and 
Moi^an  Hebard  (February  27). 

"Notes  on  hematognathus  fishes."  By  Henry  W.  Fowler 
(March  1). 

"Cold-blooded  vertebrates  from  Florida,  the  West  Indies,  Costa 
Rica,  and  Eastern  Brazil."     By  Henry  W.  Fowler  (March  1). 

The  deaths  of  Thomas  Biddle,  M.D.,  a  member,  February  19, 
1915,  and  of  James  Geikie,  a  correspondent,  March  2,  1915,  were 
announced. 

De.  Clarence  E.  McClunq  made  a  communication  on  parallel 
differences  in  germ  cell  organization  and  characters  of  the  body, 
illustrated  by  representatives  of  groups  or  families  of  Orthoptera. 

The  Recording  Secretary  read  the  following  communication  from 
Adele  M.  Fielde: 

A  new  hypothesis  concerning  buUerfiies. — It  is  known  that  a  virgin 
female  moth  or  butterfly  of  the  Great  Peacock,  the  Oak  E^er,  and 
some  other  species  attracts  males  of  her  kind  from  afar. 

No  natur^ist  has  written  of  this  matter  more  charmingly  than 
has  Jean  Henri  Fabre.'  Having  sequestered  such  a  female  under  a 
wire^auze  cover,  scores  of  males  came  from  woodsy  distances  to 
seek  her.  Puttir^  her  in  an  air-tight  cell,  whether  of  paper,  wood, 
glass,  metal  or  cotton  batting  prevented  the  escape  of  her  efRuvium 
and  therefore  prevented  the  arrival  of  her  suitors.  If  placed  under 
a  bell  glass,  where  she  was  pl^nly  visible  to  the  oncoming  swarm 
of  males,  they  ignored  her  and  settled  upon  a  twig,  a  chair-bottom, 
a  bit  of  flannel,  or  a  few  dry  leaves  where  she  had  reposed  and  affixed 
her  subtile  aroma.  Even  smooth,  clean  surfaces  retained  her 
emanation  after  contact  with  her  and  lured  the  male  in  her  absence. 

Neither   strong   stenches  made  by  napthaline,  tobacco,  or  sul- 

>  Social  Life  in  the  Insect  World,  1912,  pp.  179-216. 
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phuretted  hydrogen,  nor  penetrating  perfumes  exhaled  by  spike- 
lavCTider,  diffused  through  the  laboratory,  prevented  the  flocking  of 
males  to  the  wire-gauze  cage  of  the  female. 

The  removal  of  the  antennx  of  the  males  did  not  settle  the  question 
whether  these  oi^ans  were  noges.  A  sick  and  sore  insect  cannot  be 
depended  upon  for  the  solution  of  problems.  None  of  the  maimed 
males  lived  more  than  a  day  or  two  aSter  the  sui^cal  operation. 
Their  natural  span  of  life  was  too  short  for  the  recoverj'  of  normal 
health  necessary  to  physiological  experimentation. 

In  my  work  upon  the  antenna  of  the  ant  I  found  that  this  organ 
is  a  compound  nose,  every  segment  being  a  sub-nose  capable  of 
discerning  a  certain  odor  while  insensitive  to  all  other  odors.'  If 
the  ant«nnffi  of  moths  and  butterflies  be  constructed  on  the  same 
plan  as  are  the  antenna  of  the  ants,  each  sub-nose  having  power 
to  discern  a  particular  odor,  then  it  may  be  that  certain  species  of 
moths  and  butterflies  possess,  while  other  species  lack,  the  sub-nose 
that  perceives  the  efHuvium  of  the  adolescent  female,  whose  ephemeral 
existence  makes  early  mating  necessary  to  the  continuance  of  the 
tribe. 

The  result  of  the  elision  of  the  whole  of  both  antenna  would  not 
reveal  the  answer  to  the  question  concerning  a  sub-nose.  Surgery 
would  needs  be  applied,  segment  by  s^ment,  until  the  sub-nose 
discerning  the  female  effluvium  should  be  discovered  through  abnor- 
mal behavior  produced  by  no  other  cause  than  the  elimination  of 
that  particular  segment.  One  species  having  antennae  might  possess 
this  sub-nose,  while  another  species  having  antennEe  might  lack 
this  sub-nose,  and  in  this  difference  in  the  line  or  series  of  sub-noses 
would  lie  the  cause  of  unlike  behavior  in  species  apparently  endowed 
with  similar  organs  of  smell. 

A  curious  and  unexplained  instinct  in  insects  generally  impels 
them  to  deposit  their  eggs  upon  substances  that  are  the  natural  food 
of  the  larVEB  hatched  from  the  eggs.  Since  the  mature  insect  does 
not  eat  the  sort  of  food  upon  which  the  larvse  subsist  and  grow,  and 
since  the  pupa-stage,  in  some  cases  continuing  many  months,  inter- 
venes between  the  larval  period  and  the  emergence  in  mature  form, 
it  seems  improbable  that  memory  of  the  gustatory  joys  of  her  own 
larval  existence  or  an  intelligent  foresight  in  provision  for  her 
young  is  what  induces  the  mother  insect  to  deposit  her  eggs  on  the 
nutriment  required  by  the  larva;  Issuing  therefrom.  The  possession 
of  an  olfactory  organ,  a  sub-nose  discerning  the  chemical  constituents 
of  the  nourishment  ingested  in  her  own  earliest  days,  may  account 
for  the  habitual  behavior  of  the  insect  in  choosing  to  deposit  her 
e^a  in  a  place  that  will  favor  the  continuance  of  her  tribe. 

The  tiny  tnifHe  hunting  beetle,  Balboceras  galKcus,'  infallibly 
reaching  its  sole  food  by  digging  a  vertical  tunnel  of  from  twelve  to 

'See  bibliography  under  "Certain  vesicles  found  in  the  integument  of  Anta" 
in  the  Proceedings  for  February,  1919. 
'  Fabre,  Social  Ule  in  the  loaect  World,  pp.  217-237. 
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fifteen  inches  from  the  surface  of  the  ground  to  its  subterranean 
sustenance,  probably  has  a  sub-nose  that  smells  nothing  save  the 
fungus  whose  odor  emanates  from  the  sandy  soil. 

There  is  great  significance  in  the  fact  that  spiders  and  scorpions, 
havit^  no  practical  use  for  the  sense  of  smell  in  their  habitual  activi- 
ties, have  no  antennse. 

Summary. — If  moths  and  butterflies,  like  certain  ants,  have  a 
compound  nose,  then  one  of  the  sub-noses  guiding  the  habitual 
activities  of  the  male  insect  may  function  exclusively  in  discerning 
the  odor  of  the  adolescent  female.  Elision  of  the  whole  antennie 
would  then  prevent,  as  it  possibly  did  in  the  case  of  Fabre's  Oak 
Eggers,  a  return  under  the  allurement  offered  by  the  female. 

Moths  and  butterflies  norm^ly  lacking  such  a  sub-noee  would 
not  be  subject  to  thb  particular  lure,  although  the  anteniue  were 
intact. 

This  hypothesis  fits  the  phenomena  and  explains  what  has  here- 
tofore been  considered  mysterious. 

Jacob  Parsons  Schaeffer,  M.D.,  was  elected  a  member. 

The  following  were  ordered  printed: 


,y  Google 


PB0CEEDING9   OF  THE   ACADEMY   OP  [Mar., 


DITialOR  III. 
BT  ALBERT  P.    HORSE   AND  UORGAN    HEBARD. 
SPEaES   C 

The  desirability  of  selection  and  fixation  of  a  single  type  has  been 
discussed  and  such  work  accomplished  for  a  large  number  of  species 
of  North  American  Orthoptera  in  the  first  paper  bearing  the  title 
here  used  by  James  A.  G.  Rehn  and  the  present  junior  author.' 
The  species  of  North  American  Orthoptera  described  by  A-  N. 
Caudell  have  been  treated  in  similar  manner  in  the  second  division 
of  the  series  by  their  sponsor  and  the  present  junior  author,'  and  in 
this  paper  the  species  described  from  North  America  by  the  present 
senior  author,  whether  valid  or  established  synonyms,  are  similarly 
treated. 

It  has  been  a  rule  with  the  senior  author  to  consider  every  specimen 
of  the  series  originally  described  as  a  type,  but  the  selection  from 
these  of  the  single  type  by  their  author  obviates  all  difficulties  which 
might  otherwise  have  arisen. 

In  the  present  paper.  North  America  is  used  in  its  restricted  sense, 
only  including  that  part  of  the  continent  north  of  the  Mexican  line, 
as  has  been  done  in  the  other  papers  of  the  series,  except  in  particular 
instances  in  the  first  division,  where,  in  order  to  make  certain  of  the 
sections  complete,  it  was  found  necessary  to  include  all  of  the  species 
described  in  papers  treating  of  North  America  south  to  the  Isthmus 
of  Panama. 

Of  the  sixty-five  units  here  considered  the  types  of  fifty-two  are 
in  the  Morse  Collection,*  ten  in  the  Museum  of  Comparative 
Zoology  and  one  each  in  the  American  Museum  of  Natural  Historj', 
Cornell  University  and  Hebard  Collection. 

As  in  the  previous  papers  of  this  series,  the  nomenclature  given 

■  Pboc.  Acad.  Nat.  Sci,  Phila.,  1912,  pp.  60-128,  (1912). 
•Proc.  Acad.  Nat.  Sci.  Phila.,  1912,  pp.  157-168.  (1912). 
•  Unless  otherwise  staled,  it  is  understood  that  the  types  here  selected  are  in 
the  Morse  CoUection. 
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jn  the  original  description  is  used  tliroughout,  as  this  paper  ia  not 
intended  to  be  in  any  way  revisionaiy. 

PaKATBTTIX   HB8PERUB. 

Jmir.  N.  Y.  Ent.  Soc.,  VII,  p.  198,  (1899). 

Described  from  two  hundred  and  seventy-six  specimens  ot  both 
^exes  from  one  locality. 

Single  type  here  designated:  9 ;  Glendale,  Or^on,  September 
%  1897;  Morse. 

Paratettix  toltecus  extbnsub. 
.    Jmir.  N.  Y.  Ent.  Soc.  VII,  p.  198,  (1899). 

Based  on  eighteen  males  and  twenty-one  females  from  six  localities. 

Sii^e  type  here  designated:  9  ;  San  Bernardino,  California, 
:[July  16],'  1897;   IMorae]. 

Tettix  crassus. 

Jour.  N.  Y.  ErU.  Soc.,  VII,  p.  201,  (1899). 

Based  on  eighteen  males  and  twenty-three  females  from  two 
definite  localities  and  the  State  record. 

Single  type  here  designated:    cf;  Colorado;  Morrison, 

Tettix  hancocki. 

Jour.  N.  Y.  Era.  Soc.,  VII,  p.  200,  (1899). 

Described  from  fourteen  males  and  fourteen  females  from  a  single 
locality. 

Single  type  here  designated:  d";  Ames,  Iowa,  (May  30];  E.  D. 
Ball. 

T(ETnx]  h[ancocki]  abbreviatus. 

Jour.  N.  Y.  Etd.  Soc, 'VII,  p.  200,  (1899). 

Based  on  specimens  from  the  type  series  of  Tetlix  haiicocki. 

Single  type  here  designated:     tf;   Ames,  Iowa,  [May  24];   E.  D. 
Ball. 
Tettix  tentatus. 

Jour.  N.  Y.  Era.  Soc.,  VII,  p.  200,  (1899). 

Based  on  one  male  and  five  females  from  four  localities. 

Single  type  here  designated:  9 ;  Laggan,  Alberta;  Bean; 
Museum  of  Comparative  Zoology. 


,y  Google 


98  •    PHOCEEDINaS  OF  THE  ACADEUT  OF  [Mar., 

NOMOTBTnX  C0UPRESSU8. 

JouT.  N.  Y.  EfU.  Soc.,  Ill,  p.  15,  (1895). 

Based  on  two  males  and  five  females  from  a  single  questioned  State. 
Single  type  -here  designated:    <f ;    probably   North  Carolina; 
G.  F.  Atkinson;  Cornell  University. 

NOMOTETTIX  CHISTATUa  DfiNTICtlLATUS, 

Psyche,  XIII,  p.  119,  (1906). 

Based  on  six  males  and  one  female  from  four  localities. 

Single  type  here  designated:  d";  Denison,  Texas,  August  11, 
1905;  Morse. 

NOMOTETTIX  PARVUS. 

Jour.  N.  Y.  Eni.  Soc.,  Ill,  p.  14,  (1895). 

Based  on  four  males,  one  female  and  one  immatiu-e  specimen  from 
one  locality. 

Single  type  here  designated:  c?;  St.  Anthony  Park,  Minnesota; 
Lu^er. 

Tbttigidba  acuta. 

Jour.  N.  Y.  Ent.  Soc.,  Ill,  p.  15,  (1895). 

Based  on  three  females  from  a  single  locality. 

Single  type  here  designated:  9  ;  New  York;  Uhler;  Museum 
of  Comparative  Zoology. 

Tettigidea  armata. 

Jour.  N.  Y.  Enl.  Soc.,  Ill,  p.  107,  (1895). 

Described  from  two  males  and  seven  females  from  two  known  and 
one  unknown  locality. 

Single  type  here  designated:     9  ;  Vigo  County,  Indiana,  (Septem- 
ber 6,  189.'!];  Blatchley. 
T[ETnamEA]  aruata  uepressa. 

Jour.  N.  Y.  Enl.  Soc.,  Ill,  p.  107,  (1895). 

Based  on  one  male  and  four  females  from  five  localities. 

Sin^e  type  iiere  designated:  9 ;  Vigo  County,  Indiana; 
Blatchley. 

TBTnOmEA   APICULATA. 

Jour.  N.  Y.  EtU.  Soc.,  Ill,  p.  16,  (1895). 
Based  on  a  pair  from  a  single  locality. 

Sii^e  type  here  designated:  9 ;  New  Orleans,  Louisiana; 
Akburst;   Museum  of  Comparative  Zoology. 
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TeTHGIDEA   DAVI&t. 

Psyche,  XV,  p.  25,  (1908). 

Described  from  fifteen  specimens  from  three  localities. 

Sinjde  type  here  designated:     9;    Perth  Amboy,   New  Jersey, 
May  31;  Wm.  T.  Davis. 
Tettioidea  prorsa  elongata. 

Jmir.  N.  Y.  Ent.  Soc,  III,  p.  16,  (1895). 

Described  from  two  males  and  one  female  from  a  single  State. 

Sin^e  type  here  designated:     9  ;    Georgia;    Museum  of  Com- 
parative Zoology. 
Tettiqidea  spicata. 

Jour.  N.  Y.  Ent.  Soc,  III,  p.  108,  (1895). 

Bf^ed  on  one  male  and  two  females  from  two  localities. 

Single  type  here  designated:     9 ;    Florida;    Morrison;    Hebard 
Collection,  Type  No.  402. 

PSECDOPOMALA   BRACHyPTERA    REVERSA. 

Psyche,  VII,  p.  343,  (1896). 
Based  on  material  from  unspecified  localities. 
Single    type    here    designated :     9 ;     [Sudbury,    Massachusetts, 
July  10,  1892;  Morse.] 

CORDILLACRtS  AFFINIS. 

Psyche,  X,  p.  115,  (1903). 

Based  on  one  male  and  five  females  from  a  single  county. 

Single    type    here    designated :     unique     cf ;     Ormsby    County, 
Nevada,  lower  edge  of  pine  zone,  1,700-2,000  metres,  west  of  Carson 
City,  July  6;  C.  F.  Baker. 
Orphulella  olivacea. 

Psyche,  VI,  p.  477,  (1893). 

Based  on  one  hundred  and  eighty  males  and  one  hundred  and 
sixty-seven  females  from  two  localities. 

Single  type  here  designated:     9  ;  Stamforti,  Connecticut,  August 
[13  to  17,  1891);  Morse. 
Clinocephalos  eleqans. 

Psyche,  VII,  p.  402,  (1896). 

Based  on  five  males  and  two  females  from  two  definite,  two  State, 
and  one  unknown  locality. 

Single  type  here  designated:     t?;    Ravenswood,   Long  Island, 
Now  York;  Beutenmiiller;  Museum  of  Comparative  Zoology. 
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ChIXEALTIS  CONSPEBBA  PRIUA. 

Psyche,  VII,  p.  420,  (1896). 

Based  on  an  unspecified  series  from  three  localities. 

Single  type  here  designated:  9  ;  Sherborn,  Massachusetts,  1S95; 
Morse. 

Stenobothrus  acutus. 

Psyche,X,p.  115,  (1903). 

Based  on  five  males  from  a  single  locality. 

Single  type  here  designated:  <?;  Ormsby  County,  Nevada, 
lower  edge  of  pine  zone,  1,700-2,000  metres,  west  of  Carson  City, 
July  6;  C.  F.  Baker. 

HiPPIBCUS    lUHACULATUS. 

Psyche,  XIII,  p.  119,  (1906). 

Described  from  a  unique  male  from  Clarendon,  Texas,  August  18, 
1905;  Morse. 

S[pharagehon]  .siQUALE  subsp.  scuonBRi. 

Proc,  Boat.  Soc.  Nat.  Hist.,  XXVI,  p.  225,  (1894). 

Based  on  eighty-eight  males  and  ninety-eight  females  from  eight 
localities. 

Single  type  here  designated:  9  ;  Sherborn,  Massachusetts,  July 
25,  1892;  Morse. 

[Spharagbmon  collarb]  race  akgustipennb. 

Psyche,  VII,  p.  298,  (1895). 

Based  on  nine  males  and  four  females  from  a  single  locality. 

Single  type  here  designated:  9  ;  Salt  Lake  Valley,  Utah,  4,300 
feet,  August  1  to  4[,  1877] ;  Museum  of  Comparative  Zoology. 

[Spharagbmon  collarb]  race  pallidum. 

Psyche,  VII,  p.  299,  (1895). 

Based  on  four  males  and  two  females  from  one  locality. 

Sii^le  type  here  designated:  9  ;  White  River,  Colorado,  July 
24  to  August  13;   Museum  of  Comparative  Zool(%y. 

Spharagemon  humile. 

Psyche,  VII.  p.  292,  (1895). 

Based  on  two  males  from  a  single  locality. 

Single  type  here  designated:  d" ;  Garden  of  the  Gods,  Colorado; 
Museum  of  Comparative  Zoology. 
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Spharaqehon  INORNATTU. 

Psyche,  VII,  p.  291,  (1895). 

Described  from  a  unique  female.  Hot  Spring,  New  Mexico, 
7,000  feet. 

Sfharageuon  oculatuu. 

Proc.  Boat.  Soc.  Nal.  Hist.,  XXVI,  p.  232,  (1894). 

Based  on  seven  males  and  seven  females  from  probably  four 
localities. 

Single  type  here  designated:  9  ;  Marshall  County,  Indiana, 
August  1,  1892;  Blatohley,  (dried  alcoholic). 

SpHARAQEUOK   SAXATILB. 

Proc.  Bosl.  Soc.  Nai.  Hial.,  XXVI,  p.  229,  (1894). 
Based  on  ninety-one  males  and  sixty  females  from  eleven  localities. 
Sii^e    type    here    designated:     9 ;     Blue    Hill,    Massachusetts, 
[September  20,  18911;  Morse. 

Sphabageugn  baxatile  planuu. 

Psyche,  XI,  p.  13,  (1904). 

Based  on  twenty-two  males  and  ten  females  from  a  single  locality. 

Single  type  here  designated:  9  ;  Wytbeville,  Virpnia,  Sept^nber 
4  to  5,  1903,  2,300  feet;  Morse. 

EOTETTrX  PALDSTRIS. 

P«3cAe,  XI,  p.  7,  (1904). 

Described  from  three  males  and  one  female  from  one  locality. 

Single  type  here  designated:  cf ;  Live  Oak,  Florida,  August  10, 
1903;  Morse. 

EOTETTIX   PUSILLU8. 

Psyche,  XI,  p.  7,  (1904). 

Based  on  seventeen  males  and  two  females  from  two  localities. 
Sii^e  type  here  designated:    c?;  Waycross,  Georgia,  August  11, 
1903;  Morse. 

Hesperotettix  floridensis. 

Can.  Enl.,  XXXIII,  p.  130,  (1901). 

Described  from  fourteen  males  and  four  females  from  a  single 
locality. 

Single  type  here  designated:  d";  Hastings,  Florida,  August 
17  to  18,  [1900;  A.  J.]  Brown. 
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Hebperotettix  nevadensis. 

Psyche,  X,  p.  115,  (1903). 

Described  from  three  males  and  three  females  from  a  single  locality. 

Single  type  here  designated:  rf";  Ormsby  County,  Nevada, 
lower  edge  of  pine  zone,  1,700-2,000  metres,  west  of  Carson  City, 
July  6;  C.  F.  Baker. 

Bbadynoteb  compacta. 

Ps!/che,X,p.  116,(1903). 

Described  from  four  males  and  four  females  from  a  single  locality. 

Single  type  here  desi^ated:  c?;  Ormsby  County,  Nevada, 
lower  edge  of  pine  zone,  1,700-2,000  metres,  west  of  Carson  City, 
July  6;  C.  F.  Baker. 

PODISUA  aCUDDERI.^ 

Psyche,  XIII,  p.  120,  (1906). 

Described  from  a  unique  female  from  Cbeaha  [Chebawbaw] 
Mountain,  Alabama,  July  13,  1905,  2,300  feet;  Morse. 

Parattlotropibia  beutenuuelleri. 

Psyche,  XIV,  p.  14,  (1907). 

Based  on  a  unique  female,  Valley  of  Black  Mountain,  North 
Carolina,  August  30,  1906,  W.  BeutenmQller;  American  Museum  of 
Natural  History, 

Melanoplus  australis. 

Paj/cfte,  XI,  p.  13,  (1904). 

Based  on  a  unique  male,  Savannah,  Geoi^a,  August  14,  1903; 
Morse. 

Melanoplus  carnegiei. 

Psyche,  XI,  p.  10,  (1904). 

Based  on  nine  males  and  two  females  from  three  localities. 

Single  type  here  designated:  rf;  Denmark,  South  Carolina, 
August  15,  1903;  Morse. 

Melanoplus  celatus. 

Psyche,  XI,  p.  10,  (1904). 

Based  on  five  males  and  three  females  from  one  locality. 

Single  t>-pe  here  designated:  cf ;  Wj-theville,  Virginia,  September 
4.to  5,  1903,  3,000-3,500  feet;  Morse. 

'  New  name,  Podisma  avslralu,  proposed  by  Morse,  Psyche,  XIV,  p.  57,  (1907). 


,,Googlc 


1915-1  naturai.  8c1bnc&s  of  fhiladblphia.  l.(^, 

Melanoplds  DECBPTUS. 

Psyche,  XI,  p.  9,  (1904). 

Based  on  eight  males  and  eight  females  from  a  single  locality. 

Single  type  here  designated:  <f ;  Jones  Peak,  Balsam  Mountains, 
North  Carolina,  August  19,  1903,  5,700-6,100  feet;  Morse. 

Mblanoplus  decoratus. 

Psydie,  XI,  p.  12,  (1904). 

Based  on  five  males  and  sixteen  females  from  four  localities. 

Single  type  here  designated:  cf ;  Murphy,  North  Carolina,  July 
25,  1903,  1,800  feet;  Morse. 

Mblanoplcs  DEVniS. 

P^cke,  XI,  p.  12,  (1904). 

Based  on  twenty-four  males  and  twenty-one  females  from  two 
localities. 

Single  type  here  designated:  c? ;  Wytheville,  Virginia,  September 
4  to  5,  1903,  3,000-3,500  feet;  Morse. 

MeLANOPLUS  DIVERGEN8. 

Psyche,  XI,  p.  8,  (1904). 

Based  on  fifteen  males  and  eighteen  females  from  one  locality. 
Single  type  here  designated:    d';  Balsam,  North  Carolina,  July 
24,  1903,  5,000-6,000  feet;  Morse. 

Melanoplus  harrisi. 

Psyche,  XVI,  p.  12,  (1909). 

Described  from  a  imique  male,  Needham,  Massachusetts,  August 
23,  1908,  rank  herbage  in  upland  field;  Morse. 

Melanopltis  latens. 

Psyche,  XIII,  p.  120,  (1906). 

Based  on  six  males  and  ten  females  from  four  localities. 

Single  type  here  designated:  d";  Caddo,  Indian  Territory, 
August  9,  1905;  Morse. 

Mei^anoplus  scudderi  latus. 

P^cke,  XIII,  p.  122,  (1906). 

Based  on  two  males  from  one  locality. 

Single  type  here  designated:  c? ;  Bonita,  Texas,  August  14, 1905; 
Morse. 
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Melanoplus  SIHILIB. 

Psyche,  XI,  p.  9,  (1904). 

Baaed  on  three  males  from  a  single  locality. 

Sin^e  type  here  designated :     cf ;   Murphy,  North  Carolina,  July 
25,  1903,  1,800  feet;  Morse. 

MeLANOPLDS  STRtFMOBDB. 

PsytJte,  XI,  p.  11,  (1904). 

Based  on  one  male  and  four  females  from  two  localities. 
Sii^le  type  here  designated:    unique  tf;    De  Funiak  Springs, 
Florida,  August  5,  1903;   Morse. 

MeLANOPLUS   8TLVB8TIU8. 

Psyche,  XI,  p.  10,  (1904). 

Based  on  thirteen  males  and  seventeen  females  from  four  localities. 
Single  type  here  designated:    <f ;  Blowing  Rock,  North  Carolina, 
July  19,  1903,  3,500-4,000  feet;  Morse. 

Mblanoplus  stuuetbicub. 

Psyche,  XI,  p.  8,  (1904). 

Based  on  three  males  and  six  females  from'a  sii^e  locality. 

Single  type  here  designated:     cf ;  Carrabelle,  Florida,  August  9, 
1903;  Morse. 

Melanoplus  tepidos. 

Psyche,  XIII,  p.  121,  (1906). 

Based  on  three  males  and  three  females  from  one  locality. 

Sin^e  type  here  designated:    cf;  Meridian,  Mississippi,  July  16, 
1905;  Morse. 

Melanoplus  tribuloides. 

Paycke,  XIII,  p.  121,  (1906). 

Based  on  three  males  and  five  females  from  two  localities. 

Single  type  here  designated:     d^;  Cheaha  (Chehawhaw]  Mountain, 
Alabama,  July  13,  1905,  2,000-2,800  feet;  Morse. 

Melanoplus  tribulus. 

Psi/cAe,  XI,  p.  11,  (1904). 

Based  on  two  males  and  one  female  from  a  single  locality. 

Sii^e  type  here  designated:     cf;   [Sharptop  Mountain,  spur  of 
Grassy  Mountain],  Jasper,  Georgia,  July  25,  1903,  2,600  feet;  Morse. 
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MELANOPLUB  TTTfiERCULATUS. 

Psyche,  XIII,  p.  121,  (1906). 

D^ribed  from  twelve  males  and  three  females  from  two  localities. 
Single  type  here  designated:     cT;    Quanah,  Texas,  August  21, 
1905;  Morse. 

SCUDDEBIA   CUNEATA. 

Can.  Enl.,  XXXIII,  p.  130;(1901). 

Described  from  a  unique  male,  Alabama;  Baker. 

XiPHIDIUH  ORACILUHUH. 

Can.  Eni.,  XXXIII,  p.  236,  {1901). 

Described  from  five  males  and  one  female  from  two  localities. 

Single  type  here  designated:  d";  [Miami],  Biacayne  Bay,  Florida; 
Mrs.  A.  T.  Slosson,  Museum  of  Comparative  Zoology- 

XiPHIDItJH  OCCIDBNTALE. 

Can.  Ent.,  XXXIII,  p.  202,  (1901). 

Based  on  sixty-nine  males,  sixty  females  and  three  immature 
specimens  from  eleven  localities. 

Single  type  here  designated :  c?;  Tehachapi,  California,  [August  3,1 
1897;  Morse. 

X[lPH1DIUU]    OCCIDENTALE   CAHURUU. 

Con.  Enl.,  XXXIII,  p.  202,  (1901). 

Based  on  a  single  female,  Ashland,  Oregon,  September  7,  1897; 
Morse. 

X[lPHIDIOU]   OCCIDENTALE  CAUDATUM. 

Can.  Em.,  XXXIII,  p.  203,  (1901). 

Based  on  one  male  and  two  females  from  a  sii^le  locality. 
Sii^e  type  here  designated:   9  ;  Mount  Shasta  district,  California, 
July;  H.  Edwards,  Museum  of  Comparative  Zoology. 

XiPHIDIUU   SPINOStnU. 

Can.  Ent.,  XXXIII,  p.  201,  (1901). 

Based  on  three  males,  two  female  and  one  immature  female  from 
a  sin^e  locality. 

Single  type  here  designated:  c?;  Coronado,  California,  July  24, 
1897,  on  salt  marsh;  Morse. 
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XlPHIDHJM  VICINUM. 

Can.  Era.,  XXXIII,  p.  203,  (1901). 

Described  from  sixty-one  males  and  fifty-nine  females  from 
fifteen  localities. 

Single  type  here  designated:  c?;  Palm  Springs,  California,  (July 
10,]  1897;  Morse. 

(XiPHiDiUM  vicinumI  form  pbodoctom. 

Can,  Ent.,  XXXIII,  p.  204,  (1901). 
-    Based  on  a  portion  of  the  typical  series  of  Xiphidiw 

Single  type   here  designated:     9  ;    San  Bemardin 
(July  15,1  1897;  Morse. 

Obontoxiphidium  apteruu. 

Can.  Ent.,  XXXIII,  p.  129,  (1901). 

Based  on  twelve  males,  sixteen  females  and  two  immature  speci- 
mens from  one  locality. 

Single  type  here  designated:  d*;  Hastings,  Florida,  August 
118  to  21,  1900;  A.  J.]  Brown. 
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Phefatort. 

During  the  summer  of  1912  a  party  of  zoologists,  all  from  Coroell 
University,  visited  the  Okefinokee  Swamp  in  southeastern  Georgia, 
remaining  seven  weeks  in  the  early  summer  (May  28  to  July  13). 
The  party  consisted  of  Professors  C.  R.  Crosby  and  J.  Chester 
Bradley,  of  the  Department  of  Entomology;  Dr.  A.  H.  Wright,  of 
the  Department  of  Zoology;  Headmaster  W,  D,  Funkhouser,  of  the 
Ithaca  High  School;  Messrs.  M.  D.  Leonard,  S.  C.  Bishop  and  A.  R. 
Cahn,  of  the  class  of  1913,  and  Paul  Battle,  of  Bainbridge,  Ga. 
Mr.  E.  L.  Worsham,  State  Entomologist  of  Georgia,  and  Mr.  Charles 
S.  Spooner,  Assistant  State  Entomologist,  were  with  the  party  for 
a  week.  A  smaller  party  from  the  same  institution  spent  two 
weeks  in  the  swamp  in  December,  1913  {December  18,  1913,  to 
January  1,  1914),  This  party  consisted  of  Professors  James  G. 
Needham  and  J.  Chester  Bradley,  John  T.  Needham  and  Paul 
Battle.  In  addition.  Dr.  Bradley  and  Mr.  Battle  spent  a  week  in 
the  swamp  in  September,  1913,  and  Dr.  Bradley  had  made  verj' 
brief  trips  into  the  swamp  tn  the  fall  of  1909  and  the  spring  of  1911. 

The  object  of  all  these  expeditions  was  to  study  and  put  on  record 
something  of  the  biological  conditions  in  this  extensive  fresh-water 
swamp,  which  still  presents  in  a  large  measure  primitive  and  inter- 
esting conditions  of  environment,  before  they  should  become  forever 
changed  by  the  now  rapidly  penetrating  lumbermen. 

Under  the  above  title  it  is  intended  to  publish  reports  upon  the 
various  groups  collected,  as  studied.  In  due  course  a  general  account 
of  the  ecological  and  environmental  features  will  be  published.  A 
report  upon  the  birds,  by  Dr.  Albert  H,  Wright  and  F.  Harper, 
has  appeared  in  The  Auk,  1913,  4  :  477-505,  PI.  XIV-XX.  ThU 
contains  brief  descriptions  of  the  various  "habitats"  of  the  swamp. 

In  the  reports  on  the  various  groups,  observations  made  and 
specimens  collected  during  the  summer  of  1912  will  be  credited  to 
the  "Cornell  University  Expedition,"  abbreviaterl  "C.  U.  Exp." 
This  does  not  imply  that  the  university  had  any  official  connection 
with  the  work.  Each  memljer  of  the  party  went  on  his  own  initiative 
and  at  his  own  expense. 
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THE  REPTILES. 

I.  TURTLES,  LIZARDS,  AND  ALUGATOR. 

BY  ALBERT  H.  WBIOHT  AND  W.  D.  FONKHO08EB. 

Although  the  Okefinokee  Swamp  represent'^  one  of  the  moat 
interesting  regions  in  the  southeastern  United  States  for  the  study 
of  reptilian  life,  practic^ly  no  records  have  been  made  of  this  part 
of  its  fauna.  The  following  paper  is  intended  as  a  preliminary 
contribution  toward  a  knowledge  of  the  herpetolo|i;y  of  this  area — 
an  area  which  is  sure  to  prove  a  rich  field  for  zoological  work  when 
suitable  provision  has  been  made  to  render  its  interior  more  accessible. 

Few  attempts  have  befea  made  to  enter  the  Okefinokee  for  scientific 
purposes.  The  swamp,  in  its  earlier  history,  was  a  centre  for  beau- 
tiful Indian  legends  and  mythical  tales;  in  later  times,  this  pathless 
wilderness  occasioned  a  weird  medley  of  stories,  many  of  which 
reflect  its  supposedly  dangerous  attributes.  The  miasmatic  effect 
of  the  "black  mud,  the  stench  from  which  soon  became  so  intoler- 
able as  to  induce  vomiting,"  impresses  Captain  Rodenbougb  (1838)* 
as  its  worst  characteristic ;  while  another  considers  it "  very  dangerous 
to  the  health  of  man  especially  to  recent  arrivals  in  the  country; 
....  in  the  Okefinokee  mosquitoes  sometimes  rise  in  such  swarms 
that  the  trees  are  only  seen  dimly  as  through  a  dust-storm."  But 
with  natives  and  travellers  alike,  a  deterrent  more  powerful  than 
either  of  these  beliefs  are  the  dreaded  reptiles  within  its  borders. 
Paul  Fountain,'  in  his  A  Day  in  a  Cypress  Swamp  (Okefinokee) , 
devotes  practically  his  entire  chapter  to  these  cold-blooded  creatures. 
He  says:  "A  greater  number  of  reptiles  may  be  found  in  this 
swamp  than  in  any  other  spot  I  know  of  in  the  States,"  am]  our 
experience  proves  it  a  veritable  paradise  for  the  herpetologist. 

Professor  A.  M.  Reese,*  when  searching  for  clues  to  the  breeding 
habits  of  the  alligator,  made  a  trip  to  the  Okefinokee  in  the  summer 
of  1905.     He  says:  . 

"In  the  summer  of  1906  the  Okefinokee  was  again  visited;  this  time  the 
swamp  was  penetrated  to  its  centre,  and  nearly  one  hundred  AllJg»torB  were 
killed  by  the  three  huntera  with  whom  I  was  travelling.  It  ie  tnia  vigorous 
hunting,  done  chiefly  at  night,  with  a  bull's-eye  lantern  and  shot-gun,  that  has 
so  diminished  the  number  of  alligators,  where,  twenty  years  ago,  hundreds 

'  Rodenbough,  T.  F.  From  everglades  to  canon  with  the  Second  Dragoons 
1836-1875.    New  York.     1875.     Pp.  31.  32. 

'  Fountain,  Paul.  The  great  deserts  and  forests  of  North  America.  London 
and  New  York.     1901.     F^- 52-66. 

'  Reese,  A.  M.  The  breedint;  habits  of  the  Florida  Alligator.  Smilksonian 
Mus.  ColU.  XLVII  (Quarlerly  /wue,  Vol.  III.)     1907.     Pp.  381,  382. 
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could  be  seen,  today  scarcely  one  may  be  found.  It  seems  a  very  wanton 
destruction  of  life  to  kill  bo  many  of  these  large  animals,  espcciallv  when  it  is 
remembered  that  a  large  alligator  hide  is  worth  to  the  hunter  only  about  $1.60." 
"Just  how  soon  (it  at  all)  the  alligator  is  likely  ta  be  exterminated  in  our 
Southern  States  it  is  impossible  to  say,  but  so  long  as  those  two  great  swampy 
wastes,  the  Everglades  and  the  OkefinoKee,  remain  undrained,  the  great  American 
reptile  is  not  likely  to  become  entirely  extinct. " 

Of  thb  same  form  we  have  the  very  interesting  account  of  Andrew 
EUicott,*  who  served  as  the  United  States  Commissioner  to  determine 
the  boundary  between  Florida  and  Georgia  in  1800.  With  the 
Spanish  Commissioner,  he  started  up  the  St.  Mary's  January  23, 
and  returned  March  3;  and  his  mounds  "A"  and  "B"  have  been 
the  subject  of  many  memorials  by  both  Florida  and  Georgia.  He 
writes: 

"This  being  the  season  that  the  Alligators,  or  American  crocodiles  were  be- 
ginning to  crawl  out  of  the  mud  and  bask  in  the  sun,  it  was  a  favorable  time  to 
ta^e  them,  both  on  account  of  their  torpid  stat«,  and  to  examine  the  truth  of  the 
report  of  their  swallowing  pine  knota  in  the  fall  of  the  year,  to  serve  them,  (on 
account  of  their  diificult  digestion)  during  the  term  oi  their  torpor,  which  is 
probably  about  three  months.  For  this  puipose  two  Alligators  of  about  eight 
or  nine  feet  in  length  were  taken  and  opened,  and  in  the  stomach  of  each  were 
found  several  pine  and  other  knots^  piec<»  of  bark,  and  in  one  of  them  some 
charcoal;  but  exclusive  of  such  indigestible  matter,  the  stomachs  of  both  were 
eaipty.  So  far  the  report  appears  to  oe  founded  in  fact;  but  whether  these  were 
swallowed  on  account  of  their  tedious  digestion,  and  therefore  proper  during  the 
time  those  animals  lav  in  the  mud,  or  to  prevent  the  collap^  of  the  coata  of  the 
stomach,  or  by  accident  owing  to  their  voracious  manner  of  devouring  their 
food,  is  difficult  to  determine. 

"The  All^ator  has  been  so  often,  and  so  well  described,  and  tho^e  descriptions 
are  so  well  known,  that  other  attempts  have  bei:ome  unnecessary.  It  mav 
nevertheless  be  proper  to  remark  that  so  far  as  the  human  speciej  are  concerned, 
the  Alligators  appear  much  lew  dangerous  than  has  generally  been  supposed, 
particularly  by  those  unac<]uainted  with  them.  And  I  do  not  re;K>'lcct  meeting 
with  but  one  well  authenticated  fact  of  any  of  the  human  specie)  being  injured 
by  them  in  that  country,  (where  they  are  very  numerous,)  and  that  was  a  negro 
near  New  Orleans,  who  while  standing  in  the  water  sawing  a  piece  of  timber,  6id 
one  of  his  lezs  dangerously  wounded  by  one  of  them.  My  opinion  on  this  sub- 
ject is  founded  on  my  own  experience,  I  have  frequently  been  a  witness  to 
Indians,  including  men,  women  and  children,  bathing  m  rivers  and  ponds,  where 
those  animals  are  extremely  numerous,  without  any  apparent  dread  or  caution; 
the  same  practice  was  pursued  by  myself  and  people,  without  caution,  and 
without  injur3'. 

"Some  of  the  Alligators  we  lulled  were  very  fat,  and  would  doubtless  have 
yielded  a  considerable  quantity  of  oil,  which  is  probably  almost  the  only  use  that 
will  ever  be  made  of  them;  however  their  tails  are  frequently  eaten  by  the  Indians 
and  negroes,  and  Mr.  Bowles  informed  me  that  he  thought  them  one  of  the 
greatest  of  delicacies. 

'  "The  Alligators  appear  to  abound  plentifully  in  musk,  the  smell  of  which  is 
sometimes  perceptible  to  a  considerable  distance,  when  they  are  wounded  or 
killed;  but  whetner  the  musk  is  contained  in  a  receptacle  for  that  purpase,  and 
.  secreted  by  a  particular  gland  or  glands,  or  generally  diffused  through  the  system 
appears  somewhat  uncertain :  and  1  confess  their  appearance  was  so  disagreeable 
and  offensive  to  me,  that  I  felt  no  inclination  to  undertake  the  dissection  of  one 
of  them. " 


"  EUicott,  Andrew.    The  Journal  of,  etc.    Philadelphia,  1803.    Pp.  276-278. 
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The  bulk  of  the  material  described  in  the  present  paper  was 
obtained  by  the  expedition  from  Cornell  University  durii^  the 
summer  of  1912,  at  which  time  the  swamp  was  entered  from  the 
southwestern  side  and  a  permanent  camp  established  on  Billy's 
Island,  located  in  the  centre  of  the  swamp.  From  this  camp 
side  trips  were  made  from  time  to  time  throughout  the  summer, 
and  a  furly  accurate  idea  of  the  geography  and  biology  of  the  region 
was  obtmned. 

Most  valuable  services  were  rendered  to  this  party  by  the  Lee 
family,  living  on  Billy's  Island,  the  only  human  inhabitants  of  the 
interior  of  the  swamp,  and  practically  out  of  touch  with  the  outside 
world.  Their  primitive  mode  of  living  had  adapted  them  to  a 
marvellous  degree  to  the  appreciation  of  the  wild  life  about  them, 
and  their  observations  and  knowledge  of  natural  phenomena  proved 
to  be  surprisingly  accurate.  The  older  men  and  boys  were  indis- 
pensable as  guides  while  the  party  was  in  the  swamp,  and  on  the 
exit  of  the  party  a  container  was  left  with  them  to  be  filled  with 
specimens  which  might  come  to  their  hands  later  in  the  year,  '  This 
contwner,  full  of  material  chosen  with  evident  care  and  good  judg- 
ment, was  received  November  15,  1912,  and  the  specimens  thus 
secured  proved  a  valuable  addition  to  those  previously  collected. 
In  December,  1913,  data  were  obtained  on  the  winter  condition  of 
some  of  the  forms  here  noted. 

The  list  of  species  here  described  is  of  course  hardly  more  than 
a  check-list  of  those  reptiles  noted  during  the  two  months  which 
the  party  spent  in  the  Okefinokee,  and  is  no  doubt  very  incomplete 
as  regards  the  extent  of  the  reptilian  fauna  of  the  swamp,  but  it  is 
hoped  that  it  will  serve  as  a  basis  for  future  work  and  as  an  wd  to 
systematic  zoologists  interested  in  the  forms  of  the  rej^on  under 


Acknowledgments  are  due  to  Dr.  Leonard  Stejneger,  of  the 
United  States  National  Museum,  for  the  privilege  of  examining 
types  in  the  Museum  collection,  and  to  Mr.  R.  W,  Bennett  and  Mr. 
Cornelius,  of  Fargo,  Ga.,  without  whose  courteous  assistance  it 
would  have  been  impossible  to  have  transported  our  material  out 
of  the  swamp. 

The  nomenclature  and  synonymy  here  adopted  is  that  of  Arthur 
E.  Brown  in  Generic  Types  of  Nearctic  Reptilia  and  Amphibia.^ 


'  Proceedings  of  the  Academy  of  Natural  Sciences  of  Philadelphia,  Apr.,  1903, 
p|i.  112-127. 
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Tebtudinata. 

1.  KMroelsmmyi  tamminoldi  Tro«t.    Plate  I.  fif.  3. 

The  alligator  snapper,  called  by  the  natives  "gator  terrapin" 
ot  "lo^erhead,"  was  reported  as  being  common  in  the  Okefinokee, 
but  very  few  specimens  were  seen  by  our  party.  No  adults  were 
collected.  The  presence  of  the  alligator  snapper  in  the  Okefinokee 
carries  its  cange  eastward  to  the  easternmost  Gulf  tributary  (the 
Suwannee)  and  the  former  eastern  boundary  of  old  West  Florida. 
Its  association  here  with  Ckelydra  serpentina  su^ests  that  the  latter 
may  have  been  an  Atlantic  coast  contribution  through  the  St.  Mary's. 
This  turtle  is  said  to  attain  a  large  size  in  its  natural  habitat  in 
the  lakes  of  this  region,  and  some  evidence  was  secured  to  bear  out 
this  statement.  A  specimen  about  eight  inches  in  length  was  cap- 
tured June  17  and  placed  in  a  "bee-gum"  for  safekeeping.  On 
the  return  to  the  spot  the  next  day,  the  turtle  had  escaped.  Dave 
Lee  stated  that  he  had  seen  turtles  with  the  head  alone  as  large  as 
the  shell  of  this  specimen.  A  skull  of  Macroclemmys  temminckii 
with  the  lower  mandible  missing  was  found  on  one  of  the  islands, 
and  it  proved  by  its  measurements  that  this  turtle  approaches  such 
a  size.  This  skull,  old  and  much  weathered,  agrees  exactly  with 
Boulenger's  figure*  in  the  arrangement  of  bones  and  sutures  and  in 
the  position  of  the  fossie.     It  measures  as  follows: 

Maximum  length  6j  inches,  maximum  width  6  inches,  width 
between  centres  of  orbital  sockets  2^  inches,  diameter  of  orbit  1 
inch,  distance  from  eye  to  snout  (between  openings)  1  inch,  height 
of  upper  mandible  at  anterior  hook  2  inches,  maximum  width  of 
upper  mandible  (at  posterior  angle)  4  inches,  width  of  nasal  opening 
1  inch. 

In  connection  with  this  data,  a  large  scale,  probably  from  the 
shell  of  an  "alligator  snapper,"  was  found  in  the  swimming  hole  at 
the  boat  landing  on  Billy's  Island,  June  9, 1912.  This  scale  is  flat, 
thin,  hard  and  fan-shaped;  on  the  upper  surface  eight  radiating 
longitudinal  ridges  and  numerous  close,  concentric,  subparallel 
transverse  grooves,  the  under  surface  smooth  and  slightly  undulating. 
The  scale  is  dry  and  brittle,  much  weathered  and  inclined  to  peel 
on  the  upper  surface  and  is  the  cephalic  scale  of  one  of  the  costal 
series.  Maximum  length  SJ  inches,  maximum  width  5j  inches, 
slightly  broken  on  one  side  at  distal  angle. 

No  eggs  of  this  turtle  were  collected. 

'  Britiab  Museum  Catalogue,  Cbetonians,  1889,  p.  24,  fig.  5. 
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■2.   Ckalrdn  HTpentiM  (Unuu*)-    PUle  I.  B(.  S;  II.  Sf.  S. 

Two  young  snappii^  turtles  were  brought  out  of  the  swamp  and 
at  the  time  were  not  carefully  examined,  but  were  supposed  to  be 
young  of  the  alligator  snapper.  On  comparison  with  similar-sised 
representatives  of  Chelydra  serpentina  taken  at  Ithaca,  N,  Y,,  they 
prove  to  be  identical  with  the  northern  specimens.  They  are  without 
the  scalloped  anterior  margin  of  M.  temmiiickii  young,  as  represented 
by  Agassiz^  and  do  not  possess  the  striking  papills  of  the  young 
of  the  alligator  snapper.  The  orbits  are  directed  outwards  and 
upwards  as  in  C.  serpentina  and  wholly  unlike  the  condition  in  the 
large  skull  of  M.  temminckii  secured  in  the  swamp.  Furthermore, 
no  supramarginals  apfKar  in  the  carapace.  The  specimens  are 
small,  the  larger  having  a  shell  IJ  inches  long  by  l\  inches  wide. 
A  brief  description  may  be  given  as  follows: 

Carapace  grayish-black;  very  rough;  three  distinct  ridges,  the 
central  highest;  vertebral  plates  distinctly  serrate  at  edges,  inclined 
to  overlap,  each  plate  roughly  bifid  posteriorly;  marginal  plates 
thick,  narrow,  edges  smooth  anteriorly,  strongly  toothed  posteriorly. 
Plastron  acute  poaterioriy;  black  with  white  marginal  markings. 
Head  gray,  skin  tuberculate,  white  spot  below  angle  of  mandible 
on  each  side.  Neck  black,  skin  loose  and  wrinkled.  Legs  black, 
unmarked.  Skin  of  head,  neck,  legs  and  under  surface  of  body 
gray  or  black,  rough  and  finely  tuberculate.  Tail  long,  black, 
spiny  above,  smooth  below,  gradually  narrowing  to  apex. 
3.  CinoiUmiLm  p«n9*;lTftiiianm  Bon.    Plaic  It.  fie.  3. 

It  is  one  of  the  common  turtles  of  the  swamp,  found  both  on  land 
and  in  the  water.  These  turtles  were  often  seen  in  the  shallower 
waters  of  the  lakes  and  in  the  ponds  on  the  islands  and  frequently 
on  the  higher  portions  of  the  wooded  areas  where  they  came  to 
deposit  their  eggs. 

The  specimens  collected  showed  practically  no  variation  in  struc- 
ture or  coloration,  and  the  adult  as  represented  in  the  Okefinokee 
fauna  may  be  briefly  described  as  follows: 

Carapace  smooth  and  comparatively  high;  uniform  dark  brown 
in  color  without  markings,  but  occasionally  with  fine  obsolete  indented 
lines;  marginal  plates  narrow,  brown  aljove  and  reddish-yellow 
below  with  brown  markings  on  under  side;  both  extremities  of 
carapace  obtusely  rounded.  Plastron  loosely  hinged,  not  com- 
pletely covering  fleshy  parts,  especially  posteriorly,  deeply  notched 


:  Natural  Histoiy  of  the  Uoited  States,  Vol.  II,  Part  HI,  Plate  V,  Nos.  23-27. 
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behind;  reddish-yellow,  with  deep  brown  rectangular  grooves  at 
inner  and  posterior  edges  of  plates;  interstices  between  hinges,  and 
sutures  between  plates  wide.  Neck  long;  skin  loose  and  much 
wrinkled;  black  above,  sordid  white  beneath.  Head  comparatively 
large;  black  or  brown  above,  occasionally  spotted  with  yellow  or 
greenish-yellow  on  sides,  uniform  white  or  yellow  beneath;  upper 
mandible  with  strong  curved  blunt  hook.  Legs  unmarked,  brown- 
black;  claws  long,  strong  and  sharp.  Tail  thick  and  suddenly 
acuminate  at  extremity.  Average  length  of  carapace  3^  inches, 
width  21  inches;  plastron  3^  inches  in  length  by  2  inches  in  width; 
height  of  shell  IJ  inches;  width  of  head  J  inch. 

The  time  during  which  the  specimens  were  collected  (May  and 
June)  seemed  to  be  the  egg-lajing  season,  A  fine  lat^e  female 
(C.  U.,  No,  6,456)  was  taken  on  the  nest  in  the  act  of  egg-laying, 
June  11,  1912,  and  three  eggs  were  found  with  the  specimen.  The 
nest  was  in  rotten  wood  by  the  side  of  a  dead  log  and  the  eggs  were 
deposited  at  a  depth  of  three  inches  below  the  surface  of  the  decayed 
wood.  In  the  stomach  of  a  king  snake  (Opkibolus  getvlus)  (C.  U., 
No.  6,138)  taken  on  Billy's  Island,  June  11,  1912,  was  found  one 
e^  of  Cinosternum  pennsylvanicum,  together  with  two  eggs  of 
Ckrysemys  JloridaTta.  Another  king  snake  (C.  U,,  No.  6,146)  taken 
on  Billy's  Island  had  what  was  apparently  the  shells  of  Cinosternum 
eggs  in  its  stomach,  and  a  third  snake  of  the  same  species  also  taken 
on  Billy's  Island  had  in  its  stomach  a  large  number  of  crushed  and 
finely  broken  shells  of  the  same  kind  of  eggs.  Finally,  Mr.  Harper 
relates  how  he  and  Dave  Lee  stumbled  upon  a  king  snake,  and  when 
they  had  recovered  they  found  a  small  Cinosternum  digging  in  the 
sand — all  of  which  seems  strong  circumstantial  evidence  to  prove 
the  snake  was  on  hand  to  scoop  the  eggs  the  instant  they  were  laid. 
These  turtles,  therefore,  evidently  come  up  to  the  woody  parts  of 
the  blands  during  this  season  to  deposit  their  eggs,  which  often 
furnish  food  for  the  snakes  and,  according  to  the  Lees,  also  for  other 
animals  of  the  swamp. 

A  number  of  the  eg^  of  this  turtle  were  collected,  but  owing  to 
the  evaporation  of  the  liquid  from  the  containers  in  which  they 
were  placed,  none  were  preserved  in  a  condition  satisfactory  for 
accurate  description  or  measurements.  The  eggs  were  elliptical, 
approximately  30  mm.  long  by  15  mm.  in  diameter  and  of  a  pinkish- 
white  color.  The  shells  seem  to  be  slightly  more  brittle  and  appar- 
ently less  granular  than  those  of  Ckrysemys  fioridana. 
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*■  SUnvtluBriii  oBTiiiBtiii  (Crsy). 

Two  specimens  of  musk  turtles,  agreeing  with  each  other  in  every 
particular  of  structure  and  markings,  were  taken  in  the  Okefinokee. 
These  specimens  represent  an  interesting  form  of  S.  carinatus.  They 
differ  from  the  normal  in  that  the  distinct  black  spots  of  the  head 
are  very  obsolete  and  the  black  streaks  or  spots  of  the  carapace, 
usually  so  prominent,  are  almost  absent  or  only  faintly  visible. 
The  gular  shield  is  very  smalt,  a  raised  boss  or  knob. 

The  carapace  is  very  rough,  the  vertebral  plates  sharp  and  inclined 
to  overlap;  dark  brown  in  color,  rubbed  off  to  sordid  yellow  in 
Epots;  characteristic  markings  of  carapace  faint;  both  extremities 
of  carapace  obtusely  rounded  and  slightly  serrate,  upper  surface 
distinctly  three  ridged  with  central  carina  prominent;  plastron 
almost  solid,  very  narrow  posteriorly  and  weakly  notched  behind; 
uniform  yellow  m  color.  Head  dark  brown  with  obsolete  black 
spots,  no  lines  above  or  below  eyes;  snout  tapering  and  conical; 
under  jaw  with  longitudinal  black  stripes.  Legs  uniform  black ;  feet 
broadly  webbed;  claws  thin  and  sharp.  Tail  thick  and  suddenly 
acuminate  at  apex.  The  larger  specimen  measures  as  follows: 
Length  of  carapace  3|  inches,  width  2i  inches;  ler^h  of  plastron, 
2J  inches,  maxunum  width  2  inches;  height  of  shell  IJ  inches; 
width  of  head  |  inch. 

No  eggs  or  young  of  this  turtle  were  collected  and  no  data  were 
secured  as  to  its  habits  or  life  historj'. 
5.  Cliryiamyi  lloriduis  VbCodu.    puu  II,  ag.  4  :  III.  &g.  e. 

This  is  probably  the  commonest  turtle  on  the  islands  of  the  swamp. 
They  were  often  seen  on  the  sandy  banks  where  they  came  to  deposit 
their  e^s,  or  found  sunning  themselves  on  the  logs  in  the  lakes 
and  crossways  or  in  the  smaller  cypress  ponds  on  the  islands.  These 
turtles  were  active  and  hard  to  approach,  unless  taken  with  great 
caution  from  the  rear,  but  were  numerous  and  often  observed. 
They  were  very  common  about  the  Lees'  clearing,  where  not  infre- 
quently the  eggs  were  plowed  up,  and  were  also  found  on  Mixon's 
Hammock  in  a  cleared  sandy  portion  just  west  of  a  prominent 
Indian  mound.  About  the  Lees'  clearing  the  dogs  often  discovered 
these  turtles  and  by  barking  attracted  the  attention  of  members 
of  the  party.  The  dogs  in  the  same  way  were  constantly  surprising 
the  turtles  on  the  hammocky  edges  of  the  island  as  the  reptiles  were 
returning  to  the  water  after  laying  their  eggs.  In  endeavoring  to 
arrest  the  progress  of  the  turtles,  the  dogs  usually  had  recourse  to 
claws  and  teeth,  and  many  of  the  specimens  secured  show  deep 
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scratches  on  the  shell  which  are  no  doubt  evidences  of  such  en- 
counters. 

Thirteen  adults,  four  young  and  a  lai^e  number  of  eggs  were 
brought  out  of  the  swamp  and  numbers  were  collected  which  were 
not  preseired.  The  month  during  which  most  of  the  specimens 
were  taken  (June)  seemed  to  be  the  egg-laying  season.  The  eggs, 
usually  numbering  from  twelve  to  twenty,  were  found  in  the  sand. 
One  female  killed  for  soup,  June  4,  1912,  cont^ned  sixteen  eggs 
ready  for  depositing.  A  bear,  killed  May  30,  had  in  its  stomach 
twelve  eggs,  one  of  which  was  whole,  and  signs  were  plentiful  to 
prove  that  the  bears  dug  these  eggs  from  the  sand.  When  an  egg 
complement  was  found  exposed  or  only  partly  covered  by  the  sand, 
or  with  the  complement  very  small,  the  natives  asserted  that  the 
turtle  had  been  disturbed  in  the  midst  of  egg-laying  by  the  attack 
of  bears  or  had  been  frightened  from  the  eggs  by  these  animals.'- 
A  king  snake  {Opkibobis  getuius  getulus,  C.  U.,  No.  6,147),  captured 
June  26,  1912,  had  fourteen  eggs  in  its  stomach.  Another  king 
snake  {C.  U.,  No.  6,140),  taken  June  3,  had  thirteen  eggs  in  its 
stomach.  The  stomachs  of  three  other  specimens  of  the  same 
species  of  snake  contained,  respectively,  one,  two,  and  six  eggs  of 
Ckrysemys  fioridana.  It  seems  very  likely  that  other  snakes  and 
perhaps  other  mammals,  such  as  coon.s,  find  the  eggs  of  this  turtle 
a  palatable  article  of  diet.  The  eggs  were  also  eaten  by  the  Lees, 
and  those  eggs  which  were  immature  and  secured  before  fertiliza- 
tion had  taken  place  were  pronounced  by  members  of  our  party 
excellent  eating;  the  older  eggs  seemed  bitter. 

The  natives  called  this  turtle  the  "  cooter, "  and  it  was  also  locally 
known  as  the  "hard-back  cooter." 

The  specimens  taken  showed  little  variation  in  structure  or  mark- 
ings. Most  of  those  captured  were  females  with  decidedly  convex 
plastron.  The  size  of  the  shells  of  the  mature  specimens  averaged 
about  1  foot  in  length  by  11  inches  in  width  and  5  inches  in  height. 
The  largest  specimen  taken  (No.  6,433)  measured  as  follows:  Length 
of  carapace  13J  inches,  width  12  inches;  length  of  plastron  llj  inches, 
width  6|  inches;  height  of  shell  5 J  inches.  The  adult  of  Ckrysemys 
jloridana,  as  found  in  the  Okefinokee,  may  be  described  as  follows: 

Carapace  very  high  and  dome-shaped;  black-brown;  vertebral 
plates  smooth  except  anterior  and  posterior  ones  which  are  slightly 
wrinkled;  costal  plates  with  deep  longitudinal  wrinkles  on  upper 

'  In  the  middle  of  May,  1912,  Mr.  Harper  reports  that  the  edges  of  the  canal 
were  literally  torn  up  by  bears,  coons,  etc.,  which  eearch  for  "cooter's"  eggs. 
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three-fourths,  lower  fourth  with  transverse  ridges;  marginal  plates 
smooth  or  lightly  longitudinally  rugose,  the  posterior  sometimes 
slightly  serrate  at  joints;  vertebral  plates  marked  with  heavy 
longitudinal  yellow  line  on  each  side  of  middle  with  fainter  cross- 
lines  of  same  color;  costal  plates  with  broad  median  yellow 
line  extending  outward,  often  bifurcate  at  distal  end  and  some- 
times surrounded  with  hieroglyphics  of  wavy  lines  of  the  same 
color;  marginal  plates  with  distinct  median  yellow  band  extending 
outward,  rarely  fainter  bands  on  each  side.  Plastron  uniform 
lemon-yellow,  convex  anteriorly,  deeply  notched  posteriorly;  edge 
of  marginal  plates  with  black  spots  beneath,  varying  in  number,  but 
usually  five  on  each  side.  Head  very  small;  eyes  large;  head  and 
neck  striped  with  yellow;  median  longitudinal  bifurcated  yellow- 
white  line  on  underside  of  head,  sometimes  with  white  line  inside 
bifurcation  and  yellow  line  on  either  side.  Legs  and  feet  deep 
brown-black  marked  with  yellow  stripes.  Claws  very  long,  the 
middle  three  of  the  anterior  limb  longest. 

One  specimen  was  taken  in  which  the  median  stripe  of  the  mar- 
ginal plates  was  decorated  on  each  side  with  a  semicircular  line 
followed  by  a  short  bar,  thus  agreeing  with  Holbrook's  figure,' 

The  young  specimens  collected  lacked  the  high,  dome-like  carapace 
of  the  adults.  The  shells  were  almost  round  and  about  1|  inches 
in  diameter. 

Description. — Carapace  slate-colored,  avera^ng  three-fourths  of 
an  inch  in  height  and  abruptly  keeled  in  the  middle.  Costal  plates 
smooth  with  distinct  median  white  line  sometimes  bordered  by 
faint  wavy  lines  of  the  same  color.  Marginal  plates  smooth,  edges 
serrate  at  joints,  decorated  with  median  white  line  followed  on  each 
side  by  semicircular  white  line  and  white  dot.  Plastron  clear  light 
yellow.  Under  surface  of  marginal  plates  with  line  of  black  dots 
extending  entirely  around  the  shell.  Middle  three  claws  of  anterior 
limb  not  very  long,  as  in  adults. 

From  the  specimens  examined  it  would  appear  that  the  young  and 
immature  forms  are  likely  to  show  the  markings  of  the  carapace, 
the  decorated  marginal  plates  and  the  black  spots  of  the  under 
mar^  of  the  marginal  plates  more  distinctly  than  the  lai^er  forms. 

The  eggs  collected  were  uniform  in  size,  shape  and  color.  Shape 
ovate-elliptical,  color  pinkish-white,  surface  slightly  granular,  shells 
quite  soft.     Of  103  eggs  measured,  the  average  length  proved  to  be 

'  North  American  Herpetology,  Vol.  I,  p.  64,  PI.  8,  1842. 
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34.16  mm.,  and  the  average  diameter  24.15  mm.;  the  mode  35x24 

mm.;   the  maximum  length  40.5  mm.,  and  the  maxunum  diameter 

27  mm.;   the  minimum  length  33  mm.,  and  the  minimum  diameter 

22nm[i. 

6.  Chryiamji  retionlsta*  Bom. 

Three  specimens  of  Ckrysemys  reticulatus  were  secured  in  the 
Okefinokee,  two  on  Billy's  Island  and  one  on  Honey  Island.  The 
field  notes  of  members  of  the  party  do  not  record  any  others  as 
having  been  seen,  and  it  is  probable  thai  this  is  one  of  the  less  commoD 
turtles  of  the  swamp.  The  specimens  secured  agree  with  the  pub- 
lished descriptions  and  there  can  be  little  doubt  as  to  the  identity 
of  the  species. 

The  lai^est  specimen,  which  is  probably  most  tj-pical  in  all  re- 
spects save  the  markings,  may  be  described  briefly  as  follows: 

Carapace  dull  brown;  thickly  covered  with  fine  reticulated  grooves; 
each  plate  with  a  distinct  flat  marginal  border;  shell  rather  high, 
smooth  in  general  outline;  marginal  plates  with  obsolete  median 
yellow  line;  under  side  of  each  marginal  plate  with  black  spot, 
sometimes  coalesced  with  that  of  the  neighboring  plate.  Plastron 
smooth,  reddish-yellow,  median  plates  with  a  distinct  tinge  of  red. 
Neck  very  loi^,  skin  loose,  black.  Head  brown  above  with  faint 
yellow  markings;  yellow  beneath  with  distinct  reticulated  brown 
lines.  Fore  legs  with  wide  yellow  band  in  front,  yellow  below; 
feet  bl^k  beneath;  claws  long.  Under  surface  of  hind  legs  and 
tail  yellow;  hind  legs  with  alternate  black  and  yellow  lines  pos- 
teriorly;  tail  with  two  black  lines  on  under  aide.  Measurements: 
Length  of  carapace  81  inches,  width  7  inches;  length  of  plastron 
6j  inches,  width  4  inches;  height  of  shell  3i  inches;  width  of  head 
1-iV  inches;  interorbital  space  less  than  J  long  diameter  of  the  eye; 
orbits  distinctly  upwards  and  outwards  in  direction. 

The  second  specimen  differs  from  the  first  only  in  size,  in  having 
the  carapace  somewhat  indented  and  in  the  darker  colors  and  less 
conspicuous  markings.  In  this  specimen  the  lines  on  the  under 
side  of  the  head  are  more  nearly  parallel,  and  the  yellow  color  less 
evident  on  the  legs.  The  under  side  of  the  marginals  would  be 
wholly  without  black  spots  but  for  three  very  indistinct  ones.  The 
two  spots  on  the  bridge  are  widely  separated. 

The  smallest  of  the  three  specimens  was  found  on  Honey  Island 
and  differs  from  the  others  only  in  the  markings  of  the  carapace 
and  in  the  more  brilliant  colors  of  the  body.  The  carapace  of  this 
specimen  is  smooth,  without  grooves,  and  beautifully  decorated  with 
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bright  yellow,  narrow  reticulated  lines  covering  the  vertebral  and 
costal  plates;  the  mai^inal  plates  have  a  distinct  median  yellow 
band,  in  some  instances  this  is  connected  with  reticulate  lines  of 
vertebral  and  costal  plates.  The  plastron  ia  clear  lemon-yellow 
with  black  band  at  extreme  outer  edge  of  abdominal  and  pectoral 
plates  and  on  the  axillary  and  inguinal  plates.  There  is  no  variation 
in  the  pattern  of  the  markings  from  that  of  the  older  and  larger 
specimens,  but  the  colors  are  much  more  evident. 

No  data  were  obtained  as  to  the  life  history  or  the  habits  of  this 
species. 

7.  Tarrspaoa  ouolina  lion. 

One  specimen  of  Terrapene  Carolina  was  taken  on  Honey  Island, 
June  2,  1912,  The  natives  of  the  swamp  call  all  box  turtles  "lock- 
ups," and  report  that  they  are  comparatively  numerous,  but  only 
two  specimens  were  collected  during  the  tune  our  party  was  in  the 
swamp,  one  Terrapene  Carolina  and  one  Terrapene  major. 

The  specimen  of  Terrapene  Carolina  taken  measured  6i  inches  in 
length,  with  a  plastron  (completely  closed)  5}  inches  long;  the  total 
height  of  the  shell  2J  inches.  Carapace  dome-shaped,  higher  behind 
than  in  front,  smooth  as  to  general  surface  but  with  slight  indenta- 
tions on  the  middle  vertebral  plates;  entirely  covered  with  irregular 
dark  yellow  spots  recalling  Ditmar's  comparison"  of  having  been 
spotted  with  a  brush.  At  the  external  margin  of  the  costal  plates 
a  few  irregular  yellow  lines  extend  outward.  The  shell  shows  no 
keel  and  the  marginal  plates  are  not  flared.  The  edges  of  the  mar- 
pnal  plates  are  yellow  and  the  under  side  of  the  same  plates  marked 
with  brown  posteriorly.  Plastron  uniform  yellow,  interstices 
between  plates  brownish. 

No  eggs  or  young  of  this  turtle  were  found  and  no  data  obtained 
as  to  its  life  history.  The  Lees  stated  that  box  turtles  were  very 
common  in  "The  Pocket,"  but  no  opportunity  offered  tor  the  inves- 
tigation of  this  statement. 

8.  Tempane  ntftjor  Aiueu. 

One  small  specimen  of  Terrapene  major,  measuring  6§  inche.s  in 
length,  was  taken  from  "The  Pocket"  on  June  29,  1912. 

This  species  may  be  distinguished  from  Terrapene  Carolina,  the 
only  other  box  turtle  taken  in  the  swamp,  by  the  flaring  posterior 
marginal  plates,  the  blunt  keel   behind,  the  bright  yellow  median 

"  The  ReptUe  Book,  p.  59. 
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line  extending  the  entire  ler^h  of  the  carapace,  and  the  groups  of 
radiating  yellow  lines  marking  the  costal  plates. 

The  carapace  is  chocolate-brown  in  color  with  characteristic 
radiating  yellow  lines  on  the,  upper  surface  of  the  costal  plates  and 
subparallel  yellow  bands  extending  outward  on  the  external  mai^ns; 
each  plate  is  marked  with  regular  concentric  subrectangular  grooves. 
Plastron  (closed)  5|  inches  in  length  and  3|  inches  in  width;  uniform 
yellow  in  color  with  a  reddish-brown  spot  on  the  external  posterior 
angle  of  each  plate;  all  plates  showing  parallel  grooves  along  the 
median  line,  and  in  the  ca.se  of  the  abdominal  plates  these  grooves 
make  a  right  angle  at  the  median  anterior  comer  of  the  plate  and 
extend  laterad  reaching  the  margin.  Under  side  of  marginal  plates 
yellow  with  irregular  markings  of  brown. 

In  the  one  specimen  taken,  the  posterior  end  of  the  shell  is  some- 
what mutilated. 

9.   Plst7p«lti(  feros  Scbweiagcr.     Pble  t.  Gci.  1.  2.  24;  II,  fia.  S. 

This  species  is  common  throughout  the  swamp.  Adults,  young 
and  eggs  were  collected,  and  the  field  notes  show  that  this  turtle 
was  recorded  from  Billy's  Island,  Honey  Island,  Floyd's  Island, 
Mixon's  Hammock,  Billy's  Lake,  Minne  Lake  and  Sweet  Water, 
This  species  is  doubtless  to  be  found  in  all  parts  of  the  Okefinokee, 
and  is  especially  abundant  in  those  places  where  the  water  is  deep 
and  the  bottom  soft.  The  natives  claim  that  soft-shelled  turtles 
are  to  be  found  wherever  there  are  alligators,  and  this  fact  seems 
to  be  borne  out  by  the  observations  made  on  these  turtles.  On 
May  31,  1912,  an  attempt  was  made  to  seine  a  "  'gator  hole"  on  the 
Honey  Island  Prairies,  Before  seining,  Bryant  Lee  went  over  the 
hole  "grunting,"  a  method  locally  used  to  start  the  alligators,  which 
animals,  it  is  claimed,  will  respond  to  this  peculiar  vocal  accomplish- 
ment and  show  their  presence  by  rows  of  bubbles  on  the  surface  by 
which  they  may  be  followed.  In  this  instance  the  suppoaetl  alligator 
was  pursued  for  some  distance,  only  to  prove  to  be  a  large  Plalypellis. 
It  is  not  improbable  that  the  deep,  secluded  "  'gator  holes"  may 
furnish  a  favored  retreat  for  this  turtle  whose  ability  to  defend 
itself  by  its  powerful  mandibles  and  snake-like  bite  is  well  known 
and  may  be  sufficient  protection  against  the  alligator  itself,  Accord- 
ii^  to  the  Lees,  this  turtle  is  very  active  and  can  use  its  legs  to  a 
remarkable  degree,  especially  while  in  the  water,  and  plenty  of 
evidence  was  secured  to  show  that  its  legs  and  knife-edged  beak  were 
no  mean  weapons.  A  captured  specimen,  a  foot  or  more  in  length, 
which  was  kept  around  the  camp  for  several  days,  showed  a  sur- 
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prising  ability  to  dig  through  the  sand  and  could  jump  forward 
practically  its  own  length. 

On  account  of  the  size  and  weight  of  this  turtle,  it  was  impracti- 
cable to  carry  a  large  series  out  of  the  Okefinokee  with  the  limited 
means  of  conveyence  afforded  to  the  expedition,  but  sufficient  data 
were  secured  from  the  large  number  of  specimens  observed  to  give  a 
fairly  accurate  account  of  their  appearance,  habits  and  life  history. 
A  number  of  heads,  skulls,  carapaces,  youi^  turtles  and  eggs,  both 
mature  and  embryonic,  were  collected  and  brought  out  of  the  swamp, 
and  notes  were  made  on  the  adults  in  their  native  environment. 

The  adult  turtle  may  be  described  as  follows  from  an  average 
specimen  taken  June  12,  1912,  on  Billy's  Island,  and  preserved  as 
C.  U.,  No.  6,471. 

Carapace  chocolate-colored  with  obsolete  irregular  patches  of 
black;  strongly  tuberculate  at  anterior  end,  with  faint,  subparallel, 
longitudinal  rows  of  tubercles  extending  the  entire  length  of  the 
vertebral  and  costal  regions  of  the  carapace  and  becoming  more 
prominent  and  pronounced  at  the  posterior  end;  mar^nal  area  soft 
and  flabby,  especially  at  posterior  half.  Plastron  smooth,  yellowish- 
white,  extending  well  forward  and  somewhat  exceeding  the  carapace, 
almost  entirely  covering  the  fleshy  parts  anteriorly,  narrower  behind 
and  leaving  much  of  the  posterior  part  of  the  bodj'  exposed.  Head 
comparatively  small,  smooth,  brown,  markings  very  f^nt;  snout 
developed  into  a  long  fleshy  proboscis;  lips  fleshy.  Ttul  thick; 
vent  close  to  end;  extremity  of  tail  suddenly  acuminate  beyond 
vent.  Measurements:  Carapace  ISJ  inches  long,  11  inches  wide; 
plastron  11}  inches  long,  10  inches  wide;  height  of  shell  5  inches; 
width  of  head  2}  inches. 

The  heads  were  cut  off  from  some  of  the  larger  specimens  and 
preserved  when  it  was  impossible  to  carry  the  entire  turtle. 

Such  a  head,  representing  one  of  the  largest  of  the  turtles  cap- 
tured (No.  6,473),  measures  3i  inches  in  maximum  width,  2  inches 
in  height,  ^  inch  between  eyes,  3  inches  from  snout  to  angle  of  mandi- 
ble, and  shows  a  proboscis  }  inch  in  length.  The  head  is  brown 
above,  with  white  on  snout,  below  the  eyes  and  at  edges  of  mandibles, 
and  yellowish-white  on  the  entire  under  side.  The  eyes  are  small 
and,  as  will  be  noticed  from  the  measurements,  near  together.  The 
head  is  strongly  tapering  and  the  opening  of  the  mouth  well  inferior. 
The  lips  are  fleshy  with  loo^e  skin  and  the  jaws  large  and  strong. 
This  head  was  from  a  large  female  taken  June  22,  1912,  which  con- 
tained 49  embryonic  eggs  in  an  advanced  stage  of  development. 
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The  complete  skull  of  a  soft-shelled  turtle,  with  cartilages  of 
mandibles  still  attached,  was  found  on  Billy's  Island,  June  19, 1912. 
This  skull  agrees  with  Boulenger's  short  description"  and  in  all 
general  features  with  Hegner's  figure,'^  and,  while  much  weathered, 
shows  the  bones  and  sutures  in  excellent  shape.  It  is  remarkable 
for  the  high  supraoccipital  ridge  (the  two  squamosal  ridges  being 
damaged)  and  for  the  very  flat  temporal  region. 

This  skull  measures  SJ  inches  in  length,  2^  inches  in  width,  \  inch 
between  eyes,  diameter  of  sockets  |  inch,  distance  from  orbital  to 
nasal  opening  f  inch,  length  of  lower  mandible  2^  inches,  width  of 
lower  mandible  at  posterior  angle  21  inches,  height  of  lower  mandible 
at  middle  J  inch,  distance  between  orbit  and  auditory  cavity  |  inch, 
distance  from  orbit  to  margin  of  upper  mandible  ^  inch,  maximum 
height  of  head,  including  both  mandibles,  If  inches. 

Several  carapaces  of  Plalypeltis  ferox,  much  weathered  and  usually 
more  or  less  mutilated  at  the  edges,  were  found  on  Billy's  Island. 

Such  a  carapace  shows  the  upper  surface  white  and  finely  reticulate, 
with  pits  prominent  and  the  sutures  distinct.  Nine  neural  plates 
are  present,  the  anterior  very  broad  and  without  corresponding 
costals  on  either  side  {i.e.,  is  a  nuchal);  in  form  rectangular,  about 
twice  as  long  as  wide.  Seven  costal  plates  on  each  side,  parallel 
and  regular,  and  extending  transversely  across  the  carapace.  The 
marginal  area  appears  brown  and  leathery,  the  plates  fused.  The 
under  surface  of  the  carapace  is  smooth  and  yellow-white.  The 
ribs  are  prominent  and  imbedded  in  the  plates  of  the  carapace; 
eight  on  each  side,  extending  more  or  less  radiately  from  the  verte- 
bral column.  This  column  is  likewise  fused  with  the  carapace  and 
presents  nine  vertebrie.  One  carapace  with  nine  neural  plates  had 
eight,  not  seven,  pairs  of  costal  plates,  the  last  two  pmrs  meeting 
on  the  median  line  where  the  neurals  are  absent.  These  carapaces 
are  about  9  inches  in  length,  8  inches  in  breadth  and  2  inches  in 
height. 

A  good  series  of  young  soft-shelled  turtles  were  collected  in  the 
swamp  and  preserved.  These  range  in  size  from  If  to  3|  inches  in 
length  and  show  plainly  the  brilliant,  characteristic  markings  of  the 
carapace,  especially  when  the  shells  are  wet.  The  smallest  specimens 
agree  well  with  Ditmar's  figure." 

The   carapace   is   gray-black,   strongly  marked   with   irregularly 

"  Brit.  Mua.  Cat.,  p.  259. 

"  College  Zoology,  p.  5.30,  fig.  440— from  Zittel. 

"  Reptfle  Book,  p.  76,  PI.  26. 
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placed  round  black  spots.  Vertebral  and  costal  regions  finely, 
longitudinally  rugose  with  broken  lines  of  linear  tubercles;  anterior 
tubercles  very  smldl.  The  margina!  area  smooth,  brown  and  broadly 
edged  with  white.  Plastron  soft,  slate-colored,  a  white  spot  on 
each  side  of  the  median  line;  plastron  extends  far  forward,  exceeding 
the  carapace  anteriorly,  short  behind,  leaving  posterior  fleshy  parts 
exposed.  Head,  neck  and  under  parts  of  body  black.  Neck  long, 
skin  loose  and  much  wrinkled.  Snout  long,  white  beneath,  white 
spot  at  base  of- snout  with  white  line  from  this  spot  to  each  eye,  and 
white  line  at  edge  of  mandibles. 

As  the  specimens  become  older,  the  gayly  colored  markings  of  the 
carapace  become  less  distinct  and  have  disappeared  on  turtles  which 
have  attuned  a  length  of  6  inches.  The  anterior  tubercles  of  the 
shell  become  better  developed  and  the  whole  carapace  rougher. 
The  plastron  grows  lighter  in  color  and  the  head  uniformly  darker, 
with  the  markings  obsolete.  A  small  specimen  of  a  young  soft- 
shelled  turtle  was  found  in  the  stomach  of  a  water  moccasin  {Andstro- 
don  piscivorus,  No.  6,214)  taken  late  in  the  summer.  Very  likely, 
while  in  this  soft-shelled,  fleshy  state,  these  turtles  furnish  an  accept- 
able addition  to  the  food  of  the  larger  snakes  and  perhaps  to  other 
anunals  of  the  swamp. 

E(^  of  Ptatypeliis  ferox  were  easily  secured.  They  were  usually 
found  in  the  sandy  fields  and  occasionally  the  turtles  were  captured 
at  the  places  of  oviposition.  The  ^gs  were  generally  deposited  in 
two  or  three  inches  of  sand  in  some  place  where  the  surface  of  the 
earth  was  warmed  by  the  direct  rays  of  the  sun.  One  complement 
of  twenty-two  eggs  was  discovered,  June  26,  on  Floyd's  Island  in 
which  the  eggs  were  uncovered.  This  was  probably  due,  however, 
to  the  fact  that  the  turtle  had  been  in  some  manner  frightened 
before  the  egg-laying  process  was  completed.  The  eggs  are  almost 
exactly  spherical,  averaging  31  mm.  in  diameter,  almost  white, 
somewhat  brittle,  surface  slightly  granular  and  shells  very  thin.  A 
number  of  complements  of  embryonic  eggs  at  various  stages  of 
development  were  taken  from  turtles  and  brought  out  for  study. 
These  eggs  are  bright  orange  colored,  becoming  lighter  as  they 
mature,  and  are  practically  spherical.  They  vary  in  size  from 
15  mm.  to  32  mm.  in  diameter,  with  soft,  indented  skins,  smooth 
and  fragile.  In  one  specimen  of  Platypeltia  (No.  6,484)  were  found 
twenty  e^s  graduating  from  very  small  bright  orange  ovules  to  one 
fully  developed  white  egg  31  mm.  in  diameter,  seemingly  ready  for 
depositing. 
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According  to  the  data  secured,  it  would  appear  that  the  e^- 
laying  Eeason  for  this  turtle  is  represented  by  the  months  of  June 
and  July.  The  young  turtles  feed  on  fish  and  frogs,  and  according 
to  the  natives  the  larger  specimens  devour  also  such  water  fowl  as 
are  unfortunate  enough  to  be  taken  unaware  by  these  reptiles.  They 
frequent  the  deepest  parts  of  the  streams  and  lakes,  but  come  out 
to  the  sandy  portions  of  the  islands  to  deposit  their  eggs.  They 
are  vicious,  active,  and  are  among  the  largest  of  the  Reptilia  of  the 
Okefinokee. 

Lacertilia. 

10.  Anoli*  ouoIliMiiiit  Cuviec. 

.  Common  throughout  the  higher  portions  of  the  swamp.  Most 
common  on  the  islands,  but  seen  also  on  bushes  in  the  swamp  proper. 
Recorded  on  Billy's  Island,  Gallberry  Island,  "The  Pocket,"  Honey 
Island,  Mixon's  Hammock,  Minne  Lake  Isluids,  in  the  crossway 
between  Billy's  Island  and  Gallbeny  Island  and  on  the  trail  from 
Billy's  Island  to  Minne  Lake  Islands.  Found  chiefly  on  large 
bushes  and  small  deciduous  trees,  where  it  dodged  around  the  limbs 
at  the  approach  of  the  collector.  This  species  is  quite  active  and 
adept  at  climbing. 

The  Okefinokee  specimens  are  practically  uniform  in  size  and 
structure.  Several  of  the  specimens  had  suffered  the  loss  of  part 
of  the  tail,  but  the  measurements  of  body  parts  showed  little  varia- 
tion. The  average  length  of  the  body  to  vent  was  60  mm.,  and  of 
the  ieH  about  90  mm.  In  life  the  usual  color  of  the  dorsal  surface 
of  the  body  and  tail  was  light  green;  the  ventral  surface  almost 
white,  except  the  belly,  which  was  blue  or  bluish.  The  alcoholic 
specimens  show  the  dorsal  colors  ran^i^  from  slate-gray  to  dark 
blue^een,  with  the  ventral  surface  of  the  head,  throat,  and  breast 
showing  shades  of  pink  with  minute  dark  spots  in  longitudinal  rows, 
and  the  throat  often  having  a  loose  reddish  fold.  The  belly  ranges 
through  various  shades  of  gray  and  blue,  with  the  vent  and  under 
surface  of  the  hind  legs  lighter.  The  tail  is  uniformly  blue-green 
below. 

The  scale  and  plate  arrangement  proved  to  be  practically  constant. 
The  dorsal  head  ridges  in  the  smaller  specimens  were  sometimes 
more  or  less  indistinct,  but  generally  showed  11  to  15  plates.  The 
canthus  rostralia  uniformly  consisted  of  six  plates;  the  upper  labials 
of  10  to  12;  the  lower  labials  of  11  to  13. 

The  nostrils  appear  on  a  line  between  the  first  and  second  superior 
labials  and  above  the  canthus  roslralis.     The  [^latter  is  always  well 
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developed  and  prominent.  The  rostral  plate  is  very  broad.  The 
lower  jaw  has  no  median  symphyseal  plate,  the  first  infralabials  of 
the  two  sides  meeting  on  the  median  line. 

No  data  were  secured  which  would  give  any  information  regarding 
the  breeding  habits  of  the  species  in  the  swamp. 

On  December  22,  1914,  Dr.  Bradley  found  a  small,  shriveled 
specimen  of  Anolis  carolinensis  ia  a  pitcher  plant.  From  a  botanical 
standpoint,  it  would  be  interesting  to  know  whether  this  plant  is 
able  to  capture  forms  as  large  as  this  lizard. 

Incidently  it  may  be  noted  that  this  was  the  only  lizard  seen  by 
Dr.  Bradley  on  this  trip,  and  it  would  appear  that  the  lizards  are 
not  commonly  out  at  this  season  of  the  year. 

11,  Bteloporot  nadnlmCiu  Iwtriellc.    Figs.  I,  2. 

Abundant  throughout  the  higher  and  drier  portion  of  the  Okefinokee 
and  called  by  the  natives  "scaly  lizard."  Most  common  on  the 
Bandy  pine  lands,  where  they  seem  to  prefer  the  fallen  timber,  logs 
and  stum[»s,  and  always  to  be  found  around  fences  and  piles  of  cut 
wood.  Very  active  and,  like  many  of  the  other  lizards,  difficult  to 
secure  without  the  loss  of  some  portion  of  the  tail. 

The  specimens  taken  proved  to  be  fairly  uniform  in  size,  the 
largest  measuring  155  mm.  in  total  length  and  the  smallest  122  mm. 
In  the  comparative  measurements  the  figures  show  a  pronounced 
agreement.  The  length  to  vent  is  slightly  less  than  one-half  the 
total  length;  the  length  of  the  fore  leg  almost  exactly  equal  to  the 
distance  from  the  anterior  end  of  the  head  to  the  anlla;  the  hind 
foot  about  one-half  the  length  of  the  hind  leg,  and  the  width  of  the 
head  about  equal  to  the  length  of  the  fore  foot. 

The  colors  are  somewhat  variable.  The  dorsal  surface  is  usually 
grayish-black,  sometimes  a  brilliant  black.  The  undulating  cross- 
bands  are  often  very  faint  or  obsolete;  when  distinct  they  are  gen- 
erally 10  or  11  in  number  with  the  white  markings  prominent.  The 
ventral  surface  of  the  body  is  yellowish-white  with  numerous  dark 
spots  in  more  or  less  regular  rows.  Down  the  median  ventral  line 
these  spots  run  together  to  form  a  longitudinal  stripe,  which  in  all  of 
the  specimens  from  the  swamp  is  quite  prominent.  Superimposed 
on  the  spotted  gray-white  body  color  may  be  found  patches  of  black 
or  blue,  the  latter  usually  on  the  throat  and  sides  of  the  beily.  Occa- 
sionally the  throat  shows  on  each  side  a  brilliant  light  blue.  In  a 
few  specimens  the  ventral  surface  of  the  head  and  belly  appears 
brilliant  black.  The  breast  and  pelvic  region  is  almost  invariably 
sordid  yellow-white  with  the  characteristic  dark  spots. 
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The  femoral  pores  are  always  present,  ranging  in  number  from 
thirteen  to  fifteen,  and  sometimes  very  prominent  on  the  summit 
of  a  high  ridge. 

The  plates  of  the  head  are  clearly  defined  and  easily  distingubhed, 
but  in  some  regions  most  irregular  and  complicated  in  arrangement. 
The  specimens  usually  show  five  supraorbitals  (in  three  cases  six) 
separated  from  the  median  plates  of  the  head  by  a  single  row  of 
small  scales  and  bordered  externally  by  two  or  three  rows  of  super- 
ciliaries.  The  usual  arrangement  of  these  superciliaries  is  in  two 
irregularrows  with  occasionally  one  or  two  plates  of  a  third  row. 
The  labial  plates  appear  very  uniform,  the  superior  row  containing 
five  plates  and  the  inferior  sbt.  In  one  or  two  of  the  larger  specimens 
this  was  increased  to  6-7, 

The  plates  of  the  median  dorsal  region  of  the  head,  however, 
present  a  most  interesting  variation.  It  is  of  interest  to  note  that 
no  two  of  the  specmiens  taken  were  alike  as  to  the  number  and 
arrai^ement  of  the  plates  of  this  region,  although  all  were  collected 
in  the  same  locality  within  a  period  of  one  month.  A  discussion 
of  these  plates  is  rendered  difficult  by  the  fact  that  the  descriptions 
by  various  authors  differ  widely  in  terminology,  and  it  is  not  easy 
to  determine  upon  consistent  names  for  the  series  of  plates  which 
may  be  found.  The  occipital  is  large  and  polygonal  and  sometimes 
subdivided  (Nos.  6,408,  6,414,  6,115).  It  contains  the  pineal  eye, 
which  is  always  present.  This  plate  is  bordered  by  a  row  of  smaller 
plates  ranging  in  number  from  four  to  seven  (cf.  Nos.  6,413,  6,417 
and  6,418).  Anterior  to  the  occipital  in  a  small  single  plate,  some- 
times adjacent  (No.  6,410)  and  sometimes  separated  by  the  two 
anterior  plates  of  the  bordering  row  (No,  6,411).  The  next  plate 
anteriorly  is  a  large  pentagonal  or  hexagonal  plate  slightly  anterior 
to  the  middle  of  the  eye.  The  next  row  may  consist  of  two  or  of 
three  plates.  If  of  three,  the  middle  one  is  small  (cf.  Nos,  6,402, 
6,406  and  6,413).  The  next  plate  is  large  and  may  be  subdivided 
to  form  an  irregular  transverse  row.  The  sii^e  condition  is  shown 
in  Nos.  6,405,  6,406,  6,407,  6,414  and  6,415;  the  subdivided  con- 
dition in  Nos,  6,409  and  6,412,  Anterior  to  this  plate,  and  between 
it  and  the  intemasals,  there  may  or  may  not  appear  a  row  of  plates 
(when  present  usually  three),  more  or  less  regular  and  usually  pentag- 
onal. This  row  is  shown  in  Nos.  6,405,  6,406,  6,407,  6,415,  6,417 
and  6,418.  The  two  intemasals  are  comparatively  lai^e,  very  irregu- 
lar in  shape  and  seldom  bilaterally  symmetrical.  They  are  almost 
directly  above  the  nostrils.    They  may  be  subdivided  (No.  6,410), 
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Fig.  I.— iSceloporiM  undulatm  Latr.    Plal«s  of  the  head. 
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or  one  may  be  subdivided  and  the  other  not  (Nos.  6,408  and  6,411). 
Between  the  interaasals  and  the  rostrum  appear  two  plates,  usually 
unaymmetrical,  and  apparently  twisted  out  of  position.  Their 
longest  diameter  may  be  transverse  (No.  6,412)  or  longitudinal 
(No.  6,413),  and  there  Is  sometimes  found  a  third  plate  in  the  row 
(No.  6,409). 

In  spite  of  the  fact,  however,  that  all  of  these  median  plates  of 
the  head  may  be  so  irregular,  so  twisted  from  a  bilateral  condition, 


6416  >*M^K«lltiiX 

Fig.  2.— SceioportM  undidalus  hatr.    Plates  ot  the  head. 

SO  confusing  in  arrangement,  and  so  liable  to  subdivision,  it  might 
be  pointed  out  that  the  series  of  rows  is  comparatively  uniform. 
The  hypothetical  arrangement  of  the  most  simple  condition  might 
be  represented  by  the  figure  (fig.  2),  and  from  this  arrangement  all 
of  the  variations  shown  could  be  developed.  Whether  such  a  simple 
arrangement  would  represent  the  most  generalized  form  or  not 
would  be  a  matter  of  conjecture. 
12.  OpbiMnmi  vantrBlit  Lion,    Fig.  3. 

Three  specimens  of  Opkisaurus  verUralis  were  taken  in  the  Oke- 
finokee.  The  Lees,  however,  report  that  this  lizard  is  not  uncommon 
and  call  it  the  "grass  snake,"  ^ving  as  an  explanation  of  the  name 
the  fact  that  they  have  noticed  that  its  locomotion  appeared  difficult 
except  in  grassy  places.  They  apply  the  name  "joint  snake"  to  an 
entirely  different  reptile,  which  they  describe  as  having  joints  around 
the  body  and  which  may  be  Rkineura  flaridana,  although  no  speci- 
mens were  seen  of  this  form.  The  three  specimens  collected  were 
taken  in  the  grass  on  Billy's  Island,  but  no  data  were  secured  as  to 
their  life  history  or  habits. 

The  two  smallest  specimens  are  quite  different  from  the  third  and 
lai^est  and  may  be  discussed  first.     These  specimens  measured, 
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respectively,  590  mm.  and -355  mm.  in  length,  the  chief  difference 
being  in  the  length  of  the  taila.  The  longer  of  the  two  measured 
162  mm.  to  vent  and  the  smaller  127  mm.,  while  the  d'stances  from 
t'p  of  rostrum  to  eye  and  to  ear  in  both  specimens  were  identical. 
The  head  of  the  longer  specimen  was  IJ  mm.  broader  than  that  of 
the  other.  The  two  specimens  agreed  in  scalation  and  in  color. 
The  dorsal  surface  was  light,  rather  cinnamon-brown,  with  three 
very  dark  brown  longitudinal  stripes,  two  lateral  and  one  dorsal, 
the  dorsal  being  slightly  fainter  than  the  lateral.  The  sides  of  the 
head  and  of  the  anterior  part  of  the  body  appear  spotted;  the  entire 
ventral  surface  of  body  and  tail  uniform  lemon-yellow.  The  dorsal 
rows  of  scales,  of  which  there  are  sixteen,  are  separated  from  the 
ten  ventral  rows  by  a  distinct  groove.  The  preanal  scales  are 
slightly  larger  than  the  abdominal.  The  dorsal  scales  of  the  body 
are  carinate  and  are  wider  than  long.  The  color  and  stripes  therefore 
agree  with  Cope's  description  of  variation  "II.  J."'* 


The  plates  of  the  head  show  the  interfrontonasals  separated  from 
the  frontal  by  the  two  prefrontals  which  are  in  contact  on  the  median 
line  and  thus  agree  with  Cope's  "I.  C.,""  but  in  addition  show  two 
interfrontonasals,  one  anterior  to  the  other,  as  in  the  subspecies 
crnnpressua  {Opkiaaurus  ventralis  compressus  Cope).  These  speci- 
mens also  agree  with  compressus  in  having  but  two  rows  of  plates 
between  the  labials  and  the  canthal  row;  in  having  two  large  superior 
labials  touching  the  orbit  below,  and  in  having  the  caudal  plates 
at  the  extremity  of  the  tail  longer  than  wide — characters  which  are 
given  as  peculiar  to  compressus.  The  coloration,  however,  does 
not  agree  with  that  given  for  compressus,  and  the  body  does  not 
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show  in  the  least  the  typical  compression  which  distinguishes  that 
subspecies.  In  coloration  these  two  specimens  apparently  agree 
with  U.  S.  Nal.  Mus.  Cat,  No.  10,584,  which  Cope  said  restrained 
him  "from  regarding  the  form  compressor  as  a  distinct  species." 
It  is,  nevertheless,  interesting  to  note  the  gradation,  since  it  makes 
these  forms  from  the  swamp  seem  to  stand  between  the  typical 
ventralia  and  its  unique  subspecies,  the  standing  of  which  may  be 
subject  to  question. 

The  largest  of  the  three  specimens  is  quite  distinct  in  color  and 
form,  although  found  in  exactly  the  same  locality,  and  may  be 
briefly  characterized  as  follows: 

Body  verj-  stout  and  thick;  dark  brown  above  with  many  small 
white  spots  irregularly  placed  on  the  head,  and  in  more  or  less  regular 
longitudinal  and  transverse  rows  or  lines  on  the  dorsal  surface  of 
the  body  and  tail,  giving  the  whole  a  checkered  appearance.  The 
stripes  are  obsolete.  Under  surface  of  body  sordid  yellow-white; 
the  tail  clear  lemon-yellow  beneath.  There  is  but  one  interfronto- 
nasal,  and  the  superior  labials  do  not  touch  the  orbit.  Superior 
labials  ten  in  number.  Length  525  mm.,  maximum  width  20  mm., 
length  to  vent  265  mm. 

13.   CMUtidopllonii  tnlinBKtna  Linn.     Piste  II.  fi|.  2. 

Apparently  common  throughout  the  islands  of  the  swamp.  Cer- 
tainly one  of  the  most  common  lizards  on  Billy's  Island.  Also 
numerous  on  Honey  Island  and  Minne  Lake  Islands.  This  lizard, 
in  spite  of  its  swiftness,  was  easier  to  secure  in  the  field  than  the 
other  common  species  on  account  of  the  fact  that  it  did  not  possess 
the  disconcerting  habit  of  dashing  along  fences  and  through  the 
underbrush. 

It  is  locally  known  as  the  "race-nag,"  a  name  which,  like  many 
of  the  other  names  used  by  the  inhabitants  of  the  swamp,  was 
strikingly  descriptive,  since  the  lizard  is  so  remarkably  active  and 
scurries  over  the  ground  with  surprising  speed  when  disturbed. 
It  appeared  most  abundantly  in  the  plowed  fields  where  the  Lees 
bad  planted  com,  peas  and  goobers,  and  since  these  plowed  fields 
are  very  sandy,  the  common  name  of  "sand  lizard  or  swift"  is  quite 
appropriate.  They  were  commonly  seen  among  the  "goober" 
vines  where  their  colors  blended  well  with  the  lights  and  shadows 
under  the  leaves.  These  lizards  seemed  to  prefer  the  bare  furrows 
for  sunning  themselves,  and  in  the  raised  earth  between  the  furrows 
had  dug  their  holes,  into  which  they  darted  when  disturbed.  These 
burrows  extended  in  irregular  directions  to  a  depth  of  8  or  10  inches, 


,y  Google 


130  PROCEEDINGS  OF  THE  ACADEMY   Or  [Mar., 

which  made  the  dig^ng  up  of  the  hzards  a  comparatively  easy  task. 
Between  the  plowed  furrows,  also,  in  holes  from  4  to  12  inches  deep, 
were  deposited  the  eggs,  usually  four  or  five  together.  The  e^a 
were  about  16  mm.  m  length  by  10  mm.  in  greatest  diameter, 
ellipsoidal,  comparatively  soft,  semitranslucent,  and  almost  salmon- 
colored;  not  smooth  or  shining,  but  slightly  rough  and  subpubescent. 

Little  data  were  secured  on  the  life  history  or  the  breeding  habits, 
but  from  the  fact  that  eggs  were  secured  at  this  time — June — and 
also  the  fact  that  several  of  the  specimens  taken  showed  the  blue 
abdomen  characteristic  of  the  breeding  male,  it  is  evident  that  this 
month  represents  at  least  a  part  of  the  breeding  and  egg-laying 
season.  Since,  moreover,  the  reptilian  developmental  period  is 
comparatively  long,  the  bulk  of  ovulation  must  have  been  practically 
over,  or  some  of  the  females  taken  would  have  been  found  with 
eggs,  which  was  not  the  case.  Specimens  of  C.  sexUneatus  were 
found  in  the  stomachs  of  two  blacksnakes  (Zamenia  amslrictor 
amstridor,  C.  U.,  Nos.  6,157  and  6,155),  a  fact  which  shows  that  this 
species  of  lizard,  like  many  others,  shares  the  fate  of  providing  food 
for  the  lai^er  reptiles  of  the  swamp. 

The  variations  of  the  specimens  taken  are  especially  interesting 
from  the  fact  that  all  those  described  are  from  one  locality  and  were 
all  taken  within  a  period  of  approximately  a  month,  so  that  the 
variations  cannot  be  explained  by  season  or  habitat. 

A  number  of  striking  differences  may  be  observed  in  the  Okefinokee 
forms  as  compared  with  Cope's  description  and  figure/*  which  were 
used  as  a  basis  for  study.  It  should  be  noted  that  the  figure  shown 
by  thb  author  {p.  594)  does  not  agree  with  the  descriptwn  (pp.  594- 
596).  This  is  particularly  true  in  the  discussion  of  the  head  and 
anal  re^ons.  For  example,  the  figure  (cf.  Cat.  No.  4,878,  U.  S.  N.  M.) 
shows  a  small  plate  between  the  frontoparietals,  while  no  mention 
is  made  of  such  a  structure  in  the  text;  the  figure  shows  seven 
supralabial  plates,  white  the  text  notes  five;  four  anai  plates  are 
figured,  while  the  description  states  that  three  is  the  correct  number- 
On  the  whole,  the  specimens  examined  conform  much  more  closely 
to  the  text  of  Cope  than  to  his  figure. 

The  following  variations  are  to  be  found  in  the  Okefinokee  speci- 
mens, these  variations  being  chiefly  in  scale  and  plate  arrangement 
rather  than  in  size  or  comparative  measurements,  although  none 
were  collected  in  the  swamp  which  were  as  lot^  as  235  mm.,  the 

"  Rept.  U.  a  Nat.  Muaeum,  1898,  pp.  593-698. 
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length  of  No.  9,256,  U.  S.  N.  M.,  which  is  given  by  Cope  as  typical. 
A  table  of  measurements  of  various  parts  of  the  body  shows  a  close 
agreement  in  the  relative  sizes  of  body  parts.  The  plates  of  the 
head  agree  fairly  well  in  number,  but  differ  greatly  in  size  and  shape. 
One  of  the  most  variable  of  the  plates  is  the  first  supraorbital,  which 
may  be  entire,  cleft,  parted  or  completely  divided,  cutting  off  a  small 
caudolateral  portion  as  a  separate  plate.  The  frontoparietals  are 
usually  subequal  to  the  parietals,  but  are  sometimes  smaller,  seldom 
lai^er.  The  frontal  is  usually  pentagonal  In  shape,  but  the  surface 
varies  from  a  deeply  three-ridged  condition,  which  is  the  most 
common,  through  an  obsoletely  three-ridged  surface  to  one  practically 
flat  or  slightly  convex.  The  interparietal  plate  is  sometimes  bifid, 
sometimes  flat,  but  oftcneat  high  at  the  centre  and  at  the  et^e, 
with  a  submarginal  depression  or  moat  which  is  well  defined.  Pos- 
terior to  the  parietals  and  interparietal  the  plates  are  most  irregular 
and  variable.  In  some  specimens  one  or  two  distinct  rows  of  plates 
are  found  in  this  region,  with  from  five  to  eight  plates  in  a  row;  in 
others  only  one  well-defined  row  is  present,  and  this  is  often  inter- 
spaced with  very  small  plates  or  scales;  more  often  all  of  the  plates 
of  this  region  are  small  and  indefinite  in  arrangement.  The  super- 
ciliaries  of  the  orbit  vary  from  three  to  six,  the  usual  number  appear- 
ing to  be  five.  Of  these  the  anterior  two  are  carinate  and  the  others 
are  convex  or  flat.  The  inferior  orbitals  rai^e  from  three  to  five, 
the  anterior  and  posterior  being  usually  small.  The  superior  labials 
are  generally  five  in  number;  one  specimen  examined  showed  seven, 
two  had  six,  and  one,  four.  One  of  the  most  constant  of  the  charac- 
ters of  the  species  seemed  to  be  the  femoral  pores,  of  which  fifteen 
were  found  in  the  most  typical  specimeas,  the  range  being  from 
thirteen  to  seventeen,  but  other  numbers  than  fifteen  appearing 
very  rarely.  The  anal  plates,  on  the  other  hand,  were  decidedly 
variable.  In  the  majority  of  cases  these  plates  agree  with  Cope's 
description;  "three  large  scales,  placed  in  a  triangle,  two  posterior 
to  the  other  and  with  smaller  scales  behind."  This  arrangement 
seems  to  be  typical,  but  even  in  the  comparatively  small  series  from 
the  Okefinokee  one  specimen  was  found  with  only  one  anal  plate, 
four  with  two — one  posterior  to  the  other — one  with  three  in  a 
lon^tudinal  row,  and  several  showed  a  wide  granular  space  between 
the  plates  and  the  vent.  In  other  regions  the  plates  are  quite 
uniform  and  Agree  well  with  the  arrangements  noted  by  Cope. 

The  color  is  quite  constant  and  the  stripes  persist  through  life, 
never   becoming   obsolete.    A    faint    brownish    band,    sometimes 
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double,  is  often  found  extending  down  the  median  dorsal  line  of  the 
body.  The  scales  of  the  fore  leg,  hind  leg  and  thighs  are  practically 
without  variation  in  the  specimens  studied. 

It  might  be  noted  that  in  many  of  the  specimens  recorded  from 
the  Okefinokee  the  plate  arrangement  agrees  much  more  nearly 
with  the  figure  and  description  of  Cnemidopkorus  septemvilatlus 
Cope  than  with  C.  sexlineatus.  This  is  noticeably  true  of  the  anal 
plates,  the  general  head  structure  and,  in  some  cases,  the  femoral 
pores.  In  fact,  if  the  median  dorsal  longitudinal  line  which  some- 
times appears  were  more  distinct,  some  of  these  specimens  would 
seem  to  mei^e  into  the  typical  septevwilaltus.  None  of  these  speci- 
mens, however,  are  as  largo  as  the  tj-pe  of  septemvitallus  (No.  2.872, 
U.  S.  N.  M.),  nor  do  any  show  the  colors  of  the  unique  specimen  of 
Cope's  species,  which  appears  quite  distinct,  resembling  western 
forms  in  general  appearance  and  coloration,  although  the  locality 
given  for  the  type  specimen  is  denied  by  Van  Denburgh,"  and  the 
species  does  not  seem  to  be  as  firmly  established  as  might  be  wished. 
U.  LrpnoniK  latsrale  (Say). 

Not  common.  Oidy  eight  were  taken  in  the  swamp  and  but  a 
few  others  were  seen.  Of  the  eight  specimens  collected,  one  was 
found  under  the  bark  of  a  log,  one  at  the  edge  of  a  small  stream, 
almost  in  the  water,  one  under  leaves  in  the  woods,  and  the  rest 
on  the  ground  in  open  places.  This  species  seemed  comparatively 
slow  of  movement  and  was  not  particularly  difficult  to  capture. 

The  specimens  showed  no  peculiarities  of  markings  or  of  plate 
arrangement.  The  colors  of  the  alcoholic  specimens  seemed  to  be 
more  or  less  obscured,  but  the  dorsal  surface  usually  retained  the 
characteristic  bronze  sheen,  and  the  lateral  stripes,  although  some- 
what faded,  were  distinct.  The  ventral  surface  of  the  head  and 
pectoral  region  was  normally  yellowish-white,  the  throat  and  vent 
lighter,  the  belly  and  under  side  of  ttui  blue.  The  following  note 
taken  of  a  living  specimen  in  the  field  gives,  perhaps,  the  most 
accurate  color  description: 

Six  rows  ventral  scales  yellow  from  vent  to  fore  limbs;  chin 
and  gular  region  pinkish-white;  a  row  of  yellow  scales  above  yellow 
ventral  rows  on  either  side;  then  five  rows  of  dark-edged  grayish 
scales  followed  by  a  lateral  black  stripe;  seven  rows  of  reddish-brown 
scales  across  the  back.  Reddish-brown  of  back  marked  oS  from 
black  lateral  stripe  by  a  thin  reddish  line. 

"  Occaaionol  papers.    V.     Cal.  Acad,  of  Sciences,  1897,  p.  133,  Dote. 
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The  specimens  were  remarkably  uniform  in  both  comparative 
and  in  actual  measurements,  the  differences  being  chiefly  in  general 
body  and  tail  lengths,  rather  than  in  variation  in  size  of  limbs  or  in 
distances  between  fixed  points. 

In  the  discussion  of  the  plates  and  scales  of  this  species  it  should 
be  noted  that  Cope's  description"  is  most  unsatisfactory,  the  ter- 
minology being  confused,  if  not  actually  inaccurate. 

The  description  given  by  G.  A.  Boulenger  in  his  Cat.  Lizards  Brit. 
Mus.,  1887,  Vol.  Ill,  p.  263,  proved  the  most  useful  and  accurate. 

In  the  Okefinokee  specimens  the  dorsal  plates  of  the  head  are 
absolutely  uniform  and  may  be  described  as  follows: 

Rostral  short;  intemasai  pentagonal;  nostrils  piercing  nasals^ 
no  supranasals;  frontal  in  contact  anteriorly  with  intemasai,  and 
two  prefrontals  widely  separated  posteriorly  from  interparietal  by 
two  broad  frontoparietals;  interparietal  kite-shaped,  much  longer 
than  wide;  parietals  2;  supraorbitals  4;  superciliaries  7;  superior 
labials  7.  . 

Little  data  were  obtainable  regarding  the  life  history  of  Lygosoma 
laterale.     No  eggs  were  found. 
15.   Plaitiodim  qniaqiiBliaBatiii  Linn.    Fig.  4. 

Common  throughout  the  higher  portions  of  the  swamp  and  on 
the  islands.  Seemed  to  be  particularly  fond  of  deserted  buildii^'i 
and  chimneys  where  any  such  structures  occurred,  and  often  found 
along  fences.  The  larger  forms  were  called  by  the  local  names  of 
"red-headed  scorpion"  and  "red-headed  lizard,"  while  the  smaller 
striped  forma  seemed  to  have  no  common  local  name,  being  probably 
confused  by  the  natives  with  Cnemidophorus  sexlineatua  Linn. 
Plesliodon  quinquelinealus  was  seldom  seen  on  the  ground  or  on  the 
trees,  but  was  often  found  stretched  out  in  the  sun  on  dead  logs, 
stumps  or  fallen  timber. 

Although  this  was  one  of  the  most  common  of  the  lizards  noticed 
in  the  Okefinokee,  comparatively  few  specimens  were  collected  on 
account  of  the  fact  that  their  habits  made  it  a  difficult  matter  to 
secure  them,  since  they  dashed  into  crevices  and  holes  or  darted 
along  the  fences  or  into  the  brush  on  the  least  provocation.  They 
were  abundant  in  the  deserted  log  buildings  on  Billy's  Island  and 
were  seen  in  large  numbers  in  and  around  the  old,  abandoned  house 
on  Mixon's  Hammock,  where  they  scurried  over  the  ruined  floor  and 
over  the  decayed  timbers  of  the  walls,  only  to  dart  into  the  cracks 


"Rept.  U.  S.  Nat.  Museum,  1898,  p.  622. 
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at  the  approach  of  the  collector.  In  fact,  had  the  object  been  the 
securing  of  "tails"  rather  than  lizards,  the  collecting  would  have 
been  far  more  successful,  since  the  small  blue-tailed  form,  particularly, 
was  prone  to  leave  a  tail  wriggling  in  the  collector's  hand  while  its 
owner  scurried  to  safety. 

Enough  specimens  were  collected,  however,  to  show  practically 
all  of  the  stages  usually  recorded,  from  the  small,  black,  brilUantly 
marked  form  with  the  clearly  bifurcated  median  stripe  to  the  lai^e, 
i)rown,  red-headed  stage  with  the  plain  brownish  coloration,  broad 
head  and  obsolete  bands. 

The  specimens  naturally  varied  much  in  size  as  welt  as  in  colora- 
tion, the  smallest  taken  being  92  mm.  long  while  the  largest  measured 
237  mm.  The  coloration  of  the  ventral  surface  of  the  body  and  head 
seemed  to  vary  according  to  the  colors  shown  by  the  dorsal  region. 
For  example,  in  the  distinctly  five-lined  form,  in  which  the  dorsal 


63  3S 
Fig.  4, — PUeliodon  quinquclinaUut  LinD. 

surface  was  nearly  black,  the  ventral  surface  of  the  head  and  throat 
was  usually  tinged  or  mottled  with  blue,  while  in  the  older  brown 
specimens  with  the  brown  dorsum  and  red  head,  the  sides  of  the 
head  generally  showed  a  tinge  of  orange  and  the  white  of  the  under 
surface  was  permeated  with  red  or  yellow  rather  than  with  blue. 
The  belly  in  both  forms  was  usually  bluish,  with  the  plates  around 
the  vent  approaching  white.  Although  the  size  varied  considerably, 
the  relative  length  of  the  body  part«  was  remarkably  constant, 
except  in  the  width  of  the  head,  which  is  of  course  unusually  broad 
in  the  older  males. 

The  scale  and  plate  arrangement  of  the  Okefinokee  specimens 
varied  but  little.  The  supraorbitals  usually  showed  six  plates; 
the  superior  marginal  plates  of  the  orbit  nine,  of  which  the  middle 
three  or  four  were  often  very  narrow;  the  superior  labials  seven  or 
eight,  the  most  posterior  being  the  largest.  All  of  the  specimens 
but  one,  however,  showed  two  large  distinct  occipital  plates,  rather 
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than  the  irregular  arrangement  figured  by  Cope."  One  specimen — 
the  largest — agreed  with  Cope's  specimen  (No,  9,234,  U,  S.  N.  M.) 
in  this  respect.  A  variation  was  also  noted  in  the  plates  of  the 
mental  r^on.  Cope'.s  figure  {Und.)  shows  two  unpaired  plates 
posterior  to  the  mental.  Of  the  specimens  taken  in  the  swamp, 
just  half  of  the  number  collected  conformed  to  this  arrangement, 
while  the  other  lialf  showed  only  one  unpaired  plate  between  the 
mental  and  the  first  pair  of  inferior  labials. 

It  can  hardly  escape  the  notice  of  the  herpetologist  that  these 
peculiarities  (the  single  post  mental  plate  and  the  two  occipital 
plates)  here  noted  as  variations  of  P.  quinquelineatus  are,  except 
for  the  postnasal,  among  the  chief  structural  characters  usually 
given  for  the  species  P.  antkracinus  Baird,  and  the  sii^le  or  double 
postmental  enters  into  Cope's  four  main  divisions  of  the  genus. 
Normally,  one  would  expect  two  postmentals  in  P.  quinquelineatus, 
and  it  so  proves  by  examination  of  a  large  series  of  extra-Okefinokee 
specunens  from  other  parts  of  southeastern  United  States,  but  this 
single  postmental  in  the  Okefinokce  specimens  is  not  limited  to 
small  forms,  as  are  most  of  the  supposed  species  with  single  post- 
mentals.  The  largest  red-headed  specimen  (No.  6,339)  has  this 
character,  and  another  good-sized  individual  has  only  one  post- 
mental,  but  there  is  on  one  side  of  this  plate  the  merest  beginning 
of  a  suture  to  surest  where  the  subdivision  might  come  if  it  were 
to  be.  We  suppose  Cope  would  be  obliged  to  make  these  "post- 
nasal— one  postmental"  specimens  members  of  his  first  division, 
in  wliich  he  places  his  Bermudan  species,  E.  Umgirostria,  but  we  could 
hardly  grant  such  a  solution,  and  this  restricted  collection  of  Oke- 
finokee  skinks  prompts  a  doubt  of  the  actual  rank  of  E.  longiroslris 
and  possibly  of  E.  antkracinus  and  E.  pluvialis,  or,  in  other  words, 
we  have  our  specimens  referable  to  two  of  Cope's  four  main  groups 
for  the  genus,  and  if  the  postnasal  character  be  proven  variable  this 
P.  quinquelineatus  may  yet  offer  variants  referable  to  the  other  two 
divisions.  Certainly,  the  status  of  the  species  of  Plestiodon  is  in  a 
most  unsatisfactory  state  at  the  present  time. 

The  species  P.  quinquelineatus  ranges  through  a  wide  series  of 
coloration  during  life,  particularly  as  pertuns  to  the  stripes  and 
markings.  The  same  bands  appear  in  some  specimens  as  are  found 
in  P.  antkracinus,  with  a  difference  only  in  colors  and  brilliancy. 
Since  the  structural  plate  characters  overlap,  as  has  been  noted 


■•  Rept.  U.  S.  Nat.  Mus.,  1898,  p.  634,  6g.  125. 
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above,  the  suggestion  can  hardly  be  avoided  that  if  environment 
and  climate  be  considered  as  affecting  markings,  it  may  lead  to  a 
reconsideration  of  the  value  of  such  a  basis  for  specific  distinctions. 

An  interesting  illustration  of  regeneration  was  found  in  one  of  the 
specimens  taken  (No.  6,339)  in  which  the  tail  had  been  injured 
75  mm.  from  the  vent  and  a  new  twl  65  mm,  long  regenerated.  The 
old  tail,  however,  still  persisted,  and  projected  at  almost  right  angles 
to  a  distance  of  10  mm.  with  a  small  shriveled  stump  on  the  end 
su^estive  of  a  spine  or  barb. 

Several  of  the  specimens  of  PUstiodon  quinqmlineatus  were  infested 
with  red  mites  (Acarimi),  which  appeared  attached  under  the  fore 
legs.  One  individual  had  eight  of  these  parasites  under  one  fore 
leg  and  twelve  under  the  other. 

Cbocodilia. 
le.  AlligktoT  miiiiMippiantU  DbucUd.    Plate  II,  G|.  i. 

The  alligator  was  found  to  be  extremely  common  throughout  the 
Okefinokee,  and  after  the  novelty  of  watching  their  interesting 
habits  had  worn  off,  no  particular  attention  was  paid  to  them  by 
members  of  the  party.  Alligators  were  constantly  being  seen  in  all 
parts  of  the  swamp,  and  a  short  trip  in  any  direction  from  Billy's 
Island  usually  resulted  in  the  noting  of  several  specimens.  Outside 
of  a  few  shot  for  their  skins  and  those  killed  for  food,  no  adults  were 
collected,  as  it  would  have  been  entirely  impracticable  to  have 
transported  their  heavy  bodies  out  of  the  swamp.  A  number  of 
young  were  taken,  and  of  these  a  half  dozen  or  more  were  preserved. 

A  trip  down  Billy's  Lake,  from  Billy's  Island  to  Mixon's  Hammock, 
was  always  tne  occasion  for  more  or  less  sport  in  endeavoring  to 
approach  the  alligators  as  they  lay  on  the  banks,  in  following  their 
courses  as  they  swam  across  the  placid  stretch  of  water,  leavii^ 
broad  ripples  in  their  wake,  or  in  listening  to  the  interesting  vocal 
gymnastics  of  the  Lees  as  they  endeavored  by  "grunting"  to  induce 
a  specimen  to  rise  to  the  surface.  The  reptiles  were  often  seen 
sunning  themselves  in  the  rank  masses  of  vegetation  which  lined 
the  shores  and  were  not  infrequently  surprised  at  very  close  quarters 
while  they  were  swimming. 

Whoever  has  beard  the  bellowing  of  "gators"  on  Big  Water  or  on 
Floyd's  Island  Prairie  will  ever  remember  it  as  one  of  his  most  distinct 
memories  of  the  swamp  and  need  ask  for  little  else  more  blood 
stirring  or  thrilling  upon  first  acquaintance.  The  Lees  claim  the 
young  ones  can  bellow  nearly  as  loud  as  the  older  ones  and  that  they 
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distinguish  them  by  the  intervals,  which  are  much  shorter  in  the 
younger  ones.  Mr.  Harper  saw  a  five-foot  alhgator  at  the  north 
edge  of  the  swamp  with  hi^  jaws  tied  with  a  cord  which  for  several 
days  it  could  not  break.  Later  he  observed  that  Bryant  Lee  could 
hold  shut  the  two  jaws  of  a  wounded  "gator." 

Since  these  animals  were  found  in  every  part  of  the  swamp,  no 
mention  of  particular  localities  is  of  importance.  They  were  moat 
abundant,  p«-haps,  in  Billy's  Lake,  in  Floyd's  Island  and  Honey 
Island  Prairies  and  in  the  head  waters  of  the  Suwanee  River. 
"  'Gator  holes, "  however,  were  to  be  seen  in  all  waters  deep  enough 
to  afford  seclusion  for  the  animals.  These  holes  ranged  in  size 
from  a  few  feet  across  to  large  areas  extending  from  25  to  75  yards 
in  diameter.  Throughout  the  swamp  and  in  the  prairies,  also,  were 
long  open  tracts  in  which  no  water-lilies  grew,  and  these  were  pro- 
nounced by  the  natives  to  be  "  'gator  tr^ls." 

The  methods  of  hunting  the  alligator,  as  practised  by  the  Lees 
and  other  inhabitants  of  the  region,  consist  mainly  of  going  out  at 
night  in  small  boats  and  locating  the  animals  by  means  of  a  lamp 
fastened  to  the  head  of  one  hunter  in  the  bow  of  the  boat.  Another 
hunter  in  the  stem  paddles  or  poles  and  uses  the  sharp  end  of  the 
push  pole  to  "stick"  the  body  after  the  animal  has  been  shot  and 
has  sunk  to  the  bottom.  According  to  these  hunters,  who  every 
year  take  out  a  lai^e  number  of  skins,  the  eyes  of  the  small  alligators 
appear  red  by  the  Ught  thus  used,  while  those  of  the  large  specimens 
are  yellow.  The  hunter  carrying  the  light  swings  his  head  from  side 
to  side  through  an  arc  of  180  degrees,  and  when  an  alligator  is  sighted 
shoots  it  by  the  light  of  the  lamp  on  his  head.  The  common  sup- 
position that  the  akin  of  an  alligator  will  turn  the  bullet  of  a  gun  is, 
of  course,  unfounded.  Since,  however,  only  the  head  of  the  animal 
is  usually  exposed  when  it  is  in  the  water,  they  are  commonly  shot 
through  the  eyes.  The  hunters  generally  use  a  shotgun  loaded 
with  buckshot.  That  a  large  number  of  alligators  are  annually 
secured  in  this  manner  is  evidenced  by  the  fact  that  the  fields  of 
the  Lees  are  strewn  with  the  skeletons  and  dorsal  strips  of  skin  whick 
have  been  thrown  away  after  each  expedition.  Only  the  ventral 
part  of  the  skin  is  saved,  the  upper  portions  being  too  thick  and 
spiny  to  admit  of  the  primitive  methods  of  tanning,  and  therefore 
the  crest  and  dorsal  scales  are  not  retained. 

Plenty  of  evidence  was  secured  to  prove  that  the  alligator  is  a 
formidable  antf^onist  when  in  the  water.  The  powerful  tail  is  the 
chief  weapon  of  defence,  and  with  it  the  animal  can  deal  a  terrific 
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blow.  On  June  13,  1912,  a  large-sized  alligator  was  seen  to  slowly 
sink  below  the  surface  as  several  members  of  the  party  in  a  small 
boat  were  making  a  trip  on  Minne  Lake.  Bryant  Lee  "grunted" 
the  animal  to  the  surface,  where  it  was  shot,  but  not  killed.  It 
rose  within  a  foot  or  two  of  the  boat  and  performed  a  moat  remarkable 
series  of  spinning  movements,  revolving  rapidly  on  its  tail  with  its 
body  directly  upright  and  the  head  out  of  the  water.  Several  shots 
and  repeated  blows  of  the  paddle  were  required  before  it  finally 
sank. 

The  alligators  of  the  Okefinokee  showed  no  variation,  so  far  as  our 
observations  went,  from  the  ordinary  form  of  A.  mississippiensts, 
which  has  been  sufficiently  well  described  by  various  authors  to 
make  a  description  in  thb  record  imnecessary.  The  young  which 
were  preserved  agree  also  with  the  published  descriptions  and  are 
most  brilliantly  marked  in  the  smaller  specimens.  As  the  animal 
increases  in  age,  the  fifteen  transverse  yellow  bands  become  fainter 
and  the  dorsal  crest  more  pronounced.  In  the  very  young  specimens 
the  dorsal  tubercles  of  the  Beck  are  entirely  absent. 

No  nests  of  eggs  were  found,  but  a  number  of  e^s  were  taken 
from  the  bodies  of  those  killed.  In  one  specimen  (No.  6,493)  were 
found  twenty  mature  eggs,  ready  for  depositing.  These  eggs  have 
completely  formed  shells  which  are  thin  and  soft,  not  brittle,  and 
grayish-white  in  color,  with  a  granular  coating  which  rubs  oEE  on 
handling.  The  average  length  of  these  ^gs  is  3  inches  and  the 
average  diameter  1|  inches.  From  a  female  8i  feet  long,  taken  on 
Billy's  Lake,  June  11,  1912,  were  taken  42  embryonic  eggs  raiding 
in  size  from  J  to  IJ  inches  in  diameter,  almost  spherical  and  of  a 
dark  orange  color.  The  skin  of  these  eggs  is  soft  and  smooth  and 
covered  with  shreds  of  connective  tissue.  With  this  female  was  a 
large  male  about  11  feet  long. 

Both  the  e^s  and  the  flesh  of  the  alligator  are  eaten  by  the  inhabi- 
tants of  the  swamp,  and  the  tails  of  the  young  proved  to  l)e  a  very 
acceptable  article  of  diet.  The  meat  is  firm  and  white  and  in  taste 
Bomewhat  resembles  that  of  pike. 

One  alligator  was  taken  by  Mr,  John  Needham  on  Billy's  Lake 
in  December,  1913,  but  this  was  the  only  specimen  ween  on  the  trip 
made  at  that  time.      Evidently,  however,  the   alligators  do   not 
entirely  disappear  even  durii^  that  season  of  the  year. 
17.  CToeodilai  BMwlotnni  LauKnti. 

No  crocodiles  were  found  in  the  Okefinokee.  Nevertheless,  there 
is  a  persistent  idea  throughout  the  region  of  the  swamp  that  these 
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animals  have  been  seen  in  its  waters  and  are  still  occasionally  to 
be  encountered,  although  the  evidence  offered  is  very  meagre  and  the 
descriptions  given  of  the  so-called  crocodiles  are  far  from  satisfactory. 

The  natives  describe  the  crocodile  as  being  much  darker  in  color 
than  the  alligator  and  state  that  in  the  crocodile  the  upper  jaw  is 
movable  inst«ad  of  the  lower.  This  latter  notion,  it  may  be  ob- 
served, is  common  throughout  this  part  of  the  country,  and  is  insisted 
upon  by  many  hunters,  although  the  basis  for  the  idea  is  n:>t  evident. 
On  the  other  hand,  the  chief  points  of  scientific  distinction  between 
the  two  animals  is  never  touched  upon  by  those  who  profess  to  have 
seen  the  crocodile,  and  even  such  striking  differences  as  the  longer 
snout  and  the  more  active  movements  of  the  latter  animal  appear 
never  to  have  been  noticed. 

Bryant  Lee  states  that  crocodiles  have  been  taken  in  the  region 
around  Cow  House,  but  that  he  has  never  seen  one  south  of  Honey 
Island.  Joe  Saunders  insbts  that  he  has  seen  crocodiles  in  a  creek 
flowing  into  the  Suwanee  River  in  Clinch  County,  while  Jackson  Lee 
says  that  he  knows  of  at  least  two  crocodiles  being  taken  in  Billy's 
Lake.  These  hunters,  when  pressed  for  detuls,  state  that  the  chief 
distinctive  character  of  the  crocodile  is  the  color  of  its  eyes,  which 
they  describe  as  red  or  orange,  and  the  much  darker  color  of  the  body. 

These  men  have  spent  their  lives  in  the  swamp  and  are  remarkably 
close  observers,  and  it  is  evident  that  the  form  which  they  have  in 
mind  is  in  some  way  different  from  the  common  alligator,  but  it 
seems  unlikely  that  it  is  Crocodilus  americanus. 

II.  SNAKES. 

BY  A.  H.  WRIGirr  AND  S.  C.  BISHOP. 

No  State  in  the  United  States  has  furnished  more  distinctive  and 
peculiar  snakes  and  no  area  has  received  more  herpetological  atten- 
tion than  Florida,  yet  none  of  these  numerous  ophidian  collectors 
and  students  has  ever  entered  Okefinokee  at  Florida's  northern 
border.  The  nearest  approach  came  about  twenty-five  years  ago 
in  the  visit  of  the  omitholopst,  Mr.  C.  F.  Batchelder,  of  Cambridge, 
Mass.  He  spent  a  day  or  two  on  Mitchell  and  Black  Jack  Islands. 
To  the  eastward,  at  St.  Mary's,  Ga.,  and  at  Femandina,  Fla.,  he 
took  the  following  species ; 

Cychphis  (B^ivus,  Osceola  doliata  doliata, 

Osceola  elapsoidea,  Opkibolus  getulus  getulus. 

In  Florida,  at  Gainesville,  the  snakes  secured  by  James  Belt  in 
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1879,  July,  1880,  and  April  7-18,  1882,  prove  most  instructive,  for 
this  locality  is  not  far  south  of  Bay  Swamp,  the  Floridan  extensioa 
of  the  Okefinokee  Swamp.     Mr.  Bell  has  the  following  list: 

Abastor  erythrogrammua,*  Osceola  ehpsoidea, 

Farancia  abacura,  Ophiboius  getulus  getidus, 

Helerodon  phtyrhinus,  Natrix  fasciaia  fasciata, 

Heterodon  simua*  Natrix  fasciala  pictiverUria, 

Cydopkis  ceslivus,  Natrix  fasciata  sipedon, 

Zamenis  constrictor,  Natrix  fasciata  erytkrogaster, 

Zamenis  fiagdlum*  Eutcenia  sackenii, 

Coluber  quadriidllaius,  Elaps  fuUnus* 

Compsosoma  corais  coupeni*  Ancislrodon  coniartrix* 

Piiyophis  melanohucus,*  Crotalus  adamanleus. 
Osceola  doliata  parallela, 

Of  the  above  22  species,  seven  (with  asterisks)  are  not  in  our  list. 
All  of  these  seven  we  might  expect  in  southeastern  Geor^a,  and 
were  in  our  working  hypothetical  list  before  the  trip  was  taken. 
They  represent  the  remaining  Austroriparian  forms  which  were  not 
taken  by  us,  and  with  the  truly  Floridan  peninsular  snakes  almost 
complete  the  whole  list  of  southeastern  United  States  forms.  Fur- 
thermore, these  seven  (with  Abastor  erythrogrammus,  a  mud  and 
aquatic  snake  eliminated  from  consideration)  represent  the  assem- 
blage of  southeastern  species  which  most  prefer  the  dry  pine  forests 
of  the  Atlantic  coast  or  dry  open  or  sandy  fields  where  the  gopher 
turtle  occurs.  We  have  no  doubt  that  these  seven  occur  on  the 
Atlantic  seaboard  to  the  immediate  east  of  Okefinokee  and  also  in 
its  outskirts.  In  fact,  the  natives  held  that  there  were  several 
kinds  of  snakes  outside  the  swamp  which  were  not  within  it,  and, 
among  these,  they  named  the  coach  whip  snake.  Besides,  the 
gopher  turtle,  the  associate  form  of  the  above  seven,  occurs  outside 
the  swamp,  but  not  within  it. 

To  the  northwest  about  forty  miles,  at  Nashville  and  Alapaha, 
Ga.,  William  J.  Taylor,  from  July  19  to  November  18,  1881,  took 
seven  species  of  snakes,  of  which  Elaps  fvivius  does  not  appear  in 
our  list.    The  seven  are: 

FaroTuna  cAacura,  Sistrurus  miliarius, 

Heierodon  pktlyrhinus,  Ophiboius  gdvlus  getulus, 

HaJdea  striatula,  Elaps  fubiua* 
Natrix  fasciata  sipedon. 

In  addition  to  these  collections  from  Messrs,  C.  F.  Batchelder, 
J.  Bell  and  W.  J.  Taylor,  Cope  also  had  material  from  St.  Simon's 
Island. 
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In  the  earlier  days,  Holbrook  received  some  material  from  the 
region  to  the  eastward  of  the  swamp  (vide  Tropidonotus  laxispilotus).^ 
la  another  place  (Vol.  IV,  p.  vi),  he  writes:  "J.  Hamilton  Couper, 
Esq.,  of  St.  Simon's  Island,  Georgia,  has  also  furnished  me  with 
several  Serpents  of  that  state;  and  to  him  I  owe  a  knowledge  of 
the  Gopher  Snake,  perhaps  the  largest  and  most  beautiful  of  our 
Serpents."  Of  this  form,  Mr.  Couper  says:"  "I  have  only  seen  it 
in  the  dry  pine  hills,  south  of  the  Alatamaha;  and  I  have  never 
met  with  it  in  the  low  grounds  even  of  the  same  vicinity."  This 
may  explain  its  absence  in  the  Okefinokee.  In  this  connection,  it 
is  interesting  to  observe  that  the  same  seven  absent  forms  (except 
Compsosoma  corais  cffifperii)  occur  in  Dr.  Holbrook's  Catalogue" 
of  the  Ophidia  of  Geoi^a.  In  it  33  species  of  snakes  are  listed.  In 
C.  S.  Brimley's"  Records  of  Some  Reptiles  and  Balrachians  from 
the  Southeastern  United  Stales  we  find  21  species  recorded  from 
Geoi^a,  Five  (Compsosoma  corais  couperii  and  Abasior  erythro- 
grammus  being  absent)  of  the  seven  species  missing  from  Okefinokee 
are  given  in  his  list  as  taken  either  at  Riceboro  to  the  northeast  or 
at  Mimsville  to  the  west. 

In  1871  and  1876,  Paul  Fountain  visited  this  area  and  he  writes:** 

"I  can  assure  the  lover  of  Nature,  if  he  is  prepared  to  run  the  risk 
of  fever,  that  the  farther  he  forces  his  way  into  its  gloomy  depths, 
the  more  remarkable  and  beautiful  will  be  the  forms  of  animal  and 
vegetable  life  he  will  discover."  Later  he  says:  "A  greater 
number  of  reptiles  may  be  found  in  this  swamp  than  in  any  other 
spot  I  know  of  in  the  States."  And  he  reserves  his  discussion  and 
digression  on  snakes  in  general  for  hia  chapter  orr  A  Day  in  a  Cypress 
Swamp  (Okefinokee). 

In  1888,  Cope  published  On  the  Snakes  of  Florida,'^  and  this 
paper  ha.'j  considerable  bearing  on  some  of  the  Okefinokee  species; 
but,  inasmuch  as  it  is  embraced  in  Cope's  great  work,"  The  Croco- 
dilians,  Lizards,  and  Snakes  of  North  ATnerica,  we  will  not  consider 
it  in  detail.  In  1896,  the  next  list  of  some  pertinence  is  Remarks 
on  Some  of  the  Floridan  Snakes,  by  Charles  B.  Cory."  He  enumer- 
ates 15  of  the  commoner  species  of  this  State. 


"  N.  A.  Hcrp., 

"  White's  Statistics  of  the  State  ot  Georgia.  1849,  Appeodix,  p.  U, 
,  »  Biol.  Soc.  Wash.,  1910.  Vol.  XXIII.  pp.  8-18. 
"  FouQtain,  Paul.    The  Great  Deserts  and  Forests  of  North  America,  New  York, 
1901,  pp.  65,  66. 
»  Proc.  U.  a  Nat.  Mus.,  Vol.  XI,  pp.  381-394. 
»  Rep.  U.  S.  Nat.  Mus.,  1898.  WMhingtoD.  1900,  pp.  153-1270. 
^  Hunting  and  Fishing  in  Florida,  Boston,  1896,  pp.  124-131. 
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From  September,  1892,  to  July,  1893,  Prof.  Einar  Loenoberg,** 
of  University  of  Upsala,  Sweden,  was  engaged  in  collecting  in  Florida 
and  his  Noies,  etc.,  published  in  1895,  proves  one  of  the  most 
important  herpetological  papers  on  southeastern  United  States  in 
the  last  quarter  of  a  century.  He  secured  30  species  of  snakes. 
Nine  of  his  30  species  are  not  represented  in  our  collections,  three 
being  genera  peculiar  to  Florida,  one,  Tanlilla  coronala,  occurring 
in  Geoi^a  aa  well,  not  being  recorded,  however,  from  the  Okefinokee 
Swamp,  and  five  proving  of  the  same  assemblage  as  Bell's  seven 
(Gainesville)  species  missing  from  the  Okefinokee  Swamp,  because 
they  are  more  especially  dry  pine  land  forms. 

The  21  species  taken  in  the  swamp  represent  a  distinctly  Austro- 
riparian  element  which  does  not  entirely  shun  moisture.  The 
collection  of  165  individuals  apportioned  numerically  among  the 
21  different  species  of  snakes  indicates  very  roughly  the  degree  of 
abundance  on  Billy's  Island  or  its  immediate  environs.  The  list  follows : 

Helerodon  pUUyrkinns...^ 38     Elaphe  obsoletua 6 

Andatrodon  piscivorm. 16     Opkeodrys  asHvus 5 

Tkamnophis  sirtalis  ordinatus  .  15     Farancia  abacura.... 


Coluber  constrictor 13  Diadopkis  pundatus....... 3 

Lampropeltis  gelubts 13  Crotalits  horridus 2 

Tropidonotus  taxispiiotus .,..  1 1  Elaphe  gtUtiUus..^ 2 

Thamnopkis  a.  sackeni ..„.  10  Storeria  dekayi ...., 2 

Tropidonotus  fasciatua 10  Storeria  ocdpitomaculata 1 

Lampropeltis   doUattis  coc-  Cemopkora  coccinea  ...  1 

.  dneus -,. 6  Crotalus  adamanleus 1 

Sistrurus  miliarius 6  Haldea  striatida 1 

None  of  Cope's  (1900,  p.  1207)  four  peculiar  snake  genera  {Stilosoma, 
Seminatriz,  Rkadinea  and  Liodytes)  of  the  Fioridan  region  enter  the 
swamp,  and  none  of  the  Fioridan  sauria,  unless  the  other  limbless 
lizard  described  by  the  Lees  proves  to  be  Rhineura.  One  lone  speci-  , 
men  of  Hyla  gratioaa  of  the  amphibians  was  taken,  and,  with  the 
birds,  there  is  a  Fioridan  tendency,  but  it  is  not  very  pronounced. 
Of  the  above  21  snakes,  Thamnopkis  s.  sackenii  of  Cope's  Fioridan 
snakes  occurs  in  the  swamp,  and  there  are  forms  which  might  be 
termed  T.  compressicavdus  and  T.  f.  pictiverUris. 

The  largest  portion  of  the  Okefinokee  material  in  this  report 
represents  the  collection  made  by  the  Cornell  University  expedition 
during  the  sununer  of  1912  (May  28-July  13).     The  party  included 

"  Loeanberg,  Einar.  Not«fl  on  Reptiles  and  Batrachians  collected  in  Florid^ 
in  1892  and  1893.  Proc.  U.  3.  N.  MuB.,  Vol.  XVII  (1SS4J.  Washington,  1895, 
pp.  317-339. 


,y  Google 


1915.]  NATURAL   SCIENCES   OF   PHILADELPHIA.  143 

Profs.  J.  C.  Bradley  and  C.  R.  Crosby,  of  the  Department  of  Ento- 
mology; Dr.  A.  H.  Wright,  of  the  Department  of  Zoology;  Head- 
master W.  D,  Funkbouser,  of  the  Ithaca  High  School;  Messrs. 
S.  C.  Bishop  and  M.  D.  Leonard,  of  the  class  of  1913,  and  Paul 
Battle,  of  Bainbridge,  Ga.  During  the  first  week,  Mr.  E.  L. 
Worsham,  State  Entomolo^st  of  Georgia,  and  Mr.  C.  S.  Spooner, 
Assistant  State  Entomolopst,  were  also  with  the  party.  Later, 
from  July  15  to  November  1,  1912,  the  Lees  judiciously  collected 
material  which  added  four  species  to  our  list  and  nicely  augmented 
our  series  of  previously  known  forms.  In  the  fall  of  1913,  Prof.  J,  C, 
Bradley  and  Paul  Battle  spent  a  week  on  Billy's  Island  and  broi^ht 
out  a  few  reptiles.  In  December,  1913,  Profs.  J.  G.  Needham  and  J.  C. 
Bradley,  Messrs.  John  Needham  and  Paul  Battle  made  a  trip  of  ten 
days  into  the  Okefinokee  and  collected  considerable  data  on  the  winter 
conditions.  Some  of  their  material  they  brought  out,  but  they  left  a 
container  which  was  filled  by  the  Lees  by  August  1, 1914.  This  collec- 
tion has  not  been  received  and  is  not  incorporated  in  this  report.  All 
the  members  of  these  various  parties  and,  particularly  Prof.  Bradley, 
collected  snake  material  and  data  and,  to  each  of  them  we  are  deeply 
indebted  for  aid,  good  communal  spirit  and  material  encouragement. 
Acknowledgments  are  due  Dr.  Leonhard  Stejneger,  of  the  United 
States  National  Museum;  Dr.  Witmer  Stone  and  Mr.  H.  W.  Fowler, 
of  the  Academy  of  Natural  Sciences  of  Philadelphia,  for  the  privilege 
of  examining  types  in  their  respective  collections,  and  to  Messrs. 
R.  W,  Bennett  and  Cornelius,  of  Fargo,  Ga,,  without  whose  courteous 
assistance  it  would  have  been  impossible  to  have  transported  our 
material  out  of  the  swamp. 

The  Lees  proved  very  efficient  collectors.  They  enjoy  life  in 
this  naturalist's  paradise  and  do  not  live  in  constant  fear  of  the 
numerous  venomous  snakes  and  dangerous  animals  of  the  swamp. 
They  do  not  alter  their  course  in  life  because  of  them,  though  they 
respect  and  appreciate  the  danger  and  know  what  bad  wounds  some 
can  inflict.  They  bathe  in  the  lakes  where  many  accidents  might 
befall  them,  but  usually  do  not.  The  children  go  barefoot  and  were 
our  best  and  most  vigilant  scouts  about  the  Lees'  clearing.  Many 
a  snake,  both  large  and  small,  they  "stepped  on,"  if  they  did  not 
"cromb"it  with  a  stick.  They  knew  not  the  noose,  and  to  it  we  had 
little  recourse  except  on  rare  occa^ons.  The  gun  proved  very 
serviceable  in  the  thickets.  The  Lees'  fields  and  clearing  were  the 
resort  of  turtles,  lizards  and  oviparous  snakes  which  sought  them 
for  breeding  purposes. 
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Hither,  as  in  other  parts  of  the  swamp,  the  bears,  raccoons,  opos- 
sums and  other  mammals  come  for  the  eggs  buried  in  the  sand. 
Over  this  same  ground  the  kii^  snake,  black  snake  and  pilot  snake 
search  for  the  same  quarry  and  the  reptiles  which  lay  the  eggs. 
The  natives  have  a  very  good  idea  of  the  economic  value  of  the 
various  snakes  and  spare  most  of  them,  except  the  truly  poisonous 
forms  and  what  they  call  the  "Water"  and  "Highland  Moccasins" 
{Tropidonotua  and  Thamnophis).  One  of  the  many  rflles  which  the 
natives  accretlit  the  black  and  turkey  vultures  is  that  of  enemies  of 
snakes  and  some  birds  of  prey,  e.g.,  the  Buteos  engage  in  the  same 
practice.  The  snakes  also  suffer  from  the  herons,  ibises  and  cranes, 
but  with  these  the  reptiles  are  a  second  choice  when  frogs  and  toads 
are  available. 

The  number  of  snakes  with  internal  parasites  is  surprisingly 
large,  37  of  the  165  being  thus  afflicted,  or  8  of  the  21  species.  They 
are: 

Heterodon  platyrhinua 14     Thamnophis  s.  sackeni 2 

Ancistrodon  pisdvorua. 6     LampropeUis  getutus 1 

Coluber  constrictor 5     Sistrurus  miliarius. 1 

Tropidonolus  taxispiloius.... 5                                                       

Thamnophis  s.  ordinatus 3  37 

No  doubt,  other  species  also  suffer,  for  this  list  represents  the 
species  of  which  we  had  the  largest  series.  The  above  species  are 
about  equally  distributed  between  the  terrestrial  and  aquatic  groups. 
In  number,  the  former  are  24  and  the  latter  13;  but,  if  the  spreading 
adder  be  eliminated,  the  terrestrial  forms  lead  by  3.  It  is  a  significant 
fact  that  the  species  which  are  the  worst  sufferers  are  also  inveterate 
feeders  on  toads  and  frogs  of  all  kinds,  and  it  is  quite  possible  that 
these  nematodes  and  other  parasites  reach  the  snakes  through  their 
food. 

According  to  habitat,  these  snakes  may  be  divided  as  follows: 

Islands. 

Heterodon  platyrhinus,  Elaphe  obst^tus, 

Coluber  constrictor,  Opheodrys  astivus, 

LampropeUis  getulus,  Diadophis  punctalus, 

Crotalua  adamanleus,  Elaphe  gxMalus, 

Croialus  horridus,  Storeria  dekayi, 

Sistrurus  miliarius,  Storeria  occipilomaculala, 

Thamnophis  s.  ordinalua,  Haldea  striatula, 
LampropeUis  d.  coccineus, 
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Andstrodon  ptadvonta, 
Faranda  abacura, 
Tkamnophis  s.  sackeni, 


Thavmophis  s,  sai^eni, 


And^rodon  pisdvorus, 
Tropidonotua  taxiapilolus, 


TropidonoiiiS  taxtspilotus, 
Tropidonotus  fasdaius. 

Prairies. 

Tropidonolus  fasdaius. 
Water  Courses. 

Elaphe  tAsohlus. 


Transition  Zone  Between  Islands  and  Ctfsess  Bats. 


Diadopkis  pundatus, 
Storeria  dekayi, 
Haldea  strialula. 


Faranda  cAacura, 
Heterodon  platyrhinus, 
Crotalua  adamanteus, 

Coluber  obsolelus, 

If  these  SDakes  be  considered  from  the  point  of  view  of  locomotion, 
they  fall  into  the  same  four  groups  which  Loennberg  (1895,  pp. 
336, 337)  made,  and  the  snakes  are  quite  similarly,  but  not  absolutely, 
arranged  as  he  found  them : 


T,  taxispilotus, 
T.  fasdaius, 
T.  s.  sadceni, 


H.  platyrhinua, 
F.  abacura, 


T.  s.  orditialus, 
C.  amstridor, 
L.  gelulvs, 
L.  d.  coecineue, 
S.  miliarius, 
C.  adamanteus, 
C.  honidus, 


E.  t^stA^us, 
B.  guUabiS, 
O.  eestimts, 


SwiHMiNo  Forms. 


Burrowing  Forus. 


L.  d.  coccinetis, 
L.  getulus. 


Crawling  Forms. 


E.  obsolelus, 

D.  pundatus, 

E.  guUatus, 
S.  dekayi, 

S.  ocdpitomaculaia, 
H.  striatula. 


Climbing  Forms. 


C.  amstridor, 
L.  d.  cocdneus. 
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Or,  viewed  from  the  standpoint  of  breeding,  they  are  about  equally 
divided:  the  poisonous  snakes,  Tropidonolua,  Tkamnopkis,  Storeria 
and  Haldea,  being  ovoviviparous,  and  all  the  rest  oviparous. 

Finally,  if  the  Okefinokee  snakes  be  grouped  according  to  food, 
based  largely  oa  stomach  contents,  but  also  on  observations  of  the 
haunt,  time  of  activity  in  the  swamp  and  on  the  keen  knowledge 
of  the  natives,  these  snakes  are  arranged  as  follows: 


E.  (Aaolelus, 
L.  getulus, 
C.  con^rictor, 
S.  miliarius, 
C.  adamatileus, 


Mammals,  Birds  or  their  eqgb. 

C.  horridus, 
A.  pisdvorus, 
E.  guUaius 

{mammals  only.) 


C.  consbiclor, 
S.  miliarius, 
L.  d.  coccineug, 


Lizards  (or  their  eggs). 

L.  getulus, 
(C.  coccinea). 


T.  s.  sackeni, 
T.  taxispilolus, 
(T.fascialus), 


L.  getulus, 
A.  pisdvorus, 


A.  pisdm>rus, 
L.  d.  coccineus. 


Turtles  (or  their  eggs). 
E.  obaolettis. 


T.fasciatus,  A.  pisdvorus, 

T.  taxispilotus,  .            S.  miliarius, 

H.  platyrkinus,  T.  s.  sackeni, 

C.  constrictor,  T.  s.  ordinatua. 

E.  obsoleius. 

Insects,  Worms,  Mollusks,  etc. 

H.  plaiyrkinus,  D.  pundatus, 

T.  a.  SMkeni,  H.  striatula, 

T.  3.  ordijiatus,  S. 

S.  miliarius,  S.  dekayi. 

L.  d,  cocdneus,  0.  cestivus. 

It  is  apparent  at  once  that  insects,  etc.,  prove  the  important  food 

of  the  smaller  snakes,  ten  of  the  21  species  falling  in  this  group  and 


,y  Google 


1915.]  NATURAL  SCIENCES  OF  PHILADELPHIA.  147 

only  one  of  the  larger  snakes  being  in  this  category.  Doubtless, 
all  the  21  species  will  eat  insects  to  a  certain  extent.  The  species 
which  are  almost  exclusive  insect  feeders  are  Haldea  strialula,  Sto- 
reria  ocdpitomaculata,  Storeria  dekayl  and  Opkeodrya  ceativus.  The 
reader  must  bear  in  mind  throughout  this  discussion  we  are  treating 
Okefinokee  snakes  and  not  the  species  throughout  its  entire  range. 

With  the  larger  snakes,  the  food  most  generally  sought  is  Anura 
or  Amphibia  in  general.  It  is  par  excellence  the  food  of  the  aquatic 
snakes,  and  with  these  four  or  five  species  it  usually  is  some  species 
of  Rana,  though  Acris,  ChoropMlus  or  Hyla  may  rarely  appear  as 
their  prey.  Ekiually  important  are  frogs  in  the  food  of  the  larger 
land  snakes,  5  species  being  addicted  to  them.  With  these  the 
southern  and  oak  toads  {Bufo)  are  easily  of  first  importance,  with  the 
tree  frogs  {Hyla}  and  the  narrow-mouthed  frog  (Engystoma)  occupy- 
ing second  and  third  places.  In  fact,  these  10  snakes  prefer  the 
soft-bodied  frogs  and  toads  to  any  other  food  of  the  swamp  (reptilian 
eggs  not  considered),  and  if  they  were  to  be  restricted  to  any  one  of 
these  categories  they  belong  to  this  group. 

Fish  enter  into  the  food  economy  of  all  the  aquatic  species,  the 
bream  and  killifishes  proving  the  common  bait.  L.  d.  coccineua 
ate  fish,  as  doubtless  some  of  the  island  forms  do  when  the  smaller 
fish  become  cut  off  in  landlocked  pools  on  the  islands. 

In  general,  the  lizards  are  swift  (except  the  ground  lizard),  and 
fall  prey  only  to  some  of  the  swifter  coursers  of  the  islands.  How- 
ever, at  least  5  species  ate  them  or  their  eggs.  The  turtles  when 
young  and  soft  are  occasionally  taken  by  the  moccasins  and  possibly 
by  the  other  aquatic  snakes,  the  young  soft-shelled  turtles  {Platy- 
peUis  ferox)  being  the  species  most  attacked.  On  the  land,  the 
turtles'  eggs  are  eaten  by  at  least  2  species,  if  not  by  many  more. 
This  source  of  food  is  one  of  the  commonest  of  the  swamp  for  man, 
mammals  and  snakes.  At  least  one-third  of  the  species  are  canni- 
balistic and  will  eat  snakes,  either  adults  or  young,  or  eggs. 

The  warm-blooded  groups,  birds  and  mammals,  suffer  from  the 
same  foes.  Seven  species  of  the  lai^est  snakes  of  the  swamp  assail 
them,  their  eggs  or  young.  Four  of  these  seven  are  the  four  poisonous 
snakes  of  the  swamp,  while  the  other  three  are  the  pilot,  black  and 
king  snakes.  In  addition,  the  mammals  have  an  inveterate  foe  in 
the  com  snake,  which  apparently  does  not  molest  birds.  None  of 
these  seven  or  eight  species  are  aquatic  but  one,  the  moccasin. 

The  three  omnivorous  coursers  on  the  islands  are  the  king  snake, 
pilot  snake  and  the  black  snake,  while  in  the  water  the  only  snake 
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which  includes  insects  in  its  diet  to  any  extent  is  the  southern  riband 
snake.  One  must  be  impressed  with  the  immense  abundance  of  the 
reptilian  forms,  the  restricted  island  quarters  for  these  reptiles  and 
the  need  of  great  numbers  to  keep  each  species  existent  under  such 
strenuous  vicissitudes.  Each  form,  fish,  amphibian,  reptile,  bird 
or  mammal,  has  untold  foes  which  are  close  at  hand,  fellow-travellers 
of  the  same  course  and  seekers  of  the  same  breeding  grounds  already 
crowded.  Never  have  we  been  so  struck  with  the  incessant  warfare 
of  primeval  nature  as  on  these  islands  of  the  Okefinokee. 

Another  very  interesting  fact  is  the  isolated  nature  of  the  place 
where  these  165  snakes  were  taken.  They  are*  virtually  a  collection 
of  Billy's  Island  ophidians  with  a  few  other  islands  and  portions 
of  the  swamp  represented.  Our  series  of  each  species  becomes, 
therefore,  very  significant  if  several  variants  appear.  They  cannot 
be  designated  as  geographical  subspecies  or  varieties  and  must  be 
considered  only  as  indicating  the  inherent  range  of  variation  which 
a  species  may  manifest  in  one  limited  get^aphical  region,  not  what 
might  appear  in  an  extensive  or  expanave  stretch  of  territory. 
Hence,  the  value  of  the  material,  though  not  as  numerous  as  might 
be  desired. 

Without  doubt,  many  of  the  conclusions  and  observations  in  this 
paper  are  not  new  and  are  only  corroborative  of  previous  work,  but 
they  may  have  interest  because  of  their  independent  nature.  The 
more  significant  conclusions  are: 

1.  That  TropidoTiotus  fasdaius  and  most  of  its  subspecies,  T. 
compressimudus,  T.  ustus,  T.  hisectus  and  T.  Tkombifera,  need  to  be 
restudied  before  they  can  be  finally  accepted. 

2.  That  Elaphe  obsoletua  amfinis,  E.  o.  lemniscalus,  E.  spiloides, 
E.  Uetus  and  E.  quadrivittatus  are  too  closely  intergradient  to  be  so 
distinctly  designated. 

3.  That  Lampropellis  getulus  getulus,  L.  g.  sayi  and  L.  g.  splendtdus 
are  possibly  variations  witliin  one  region. 

4.  That  Thamnophis  sirtalis  ordinatus  is  the  color  form  of  the 
Okefinokee,  though  its  recognition  as  a  good  subspecies  may  be 
questionable. 

5.  That  Lampropeliia  d.  cocdneus  and  Osceola  elapsoidea  are  to  be 
considered  one  and  the  same. 

6.  That  Diadophis  a.  stidogenys  is  not  deserving  of  separation 
from  Diadophia  punctatus. 

7.  That  Faranda  ahacura  may  have  white-bellied  forms  as  well 
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as  those  with  the  typical  red  ventral  coloration,  and  that  this  albin- 
iatic  character  is  not  solely  an  adult  or  young  variation. 

8.  That  our  specimens  of  Heterodon  •plalyrhinus  are  one-third 
platyrkiniis,  one-third  intermediate  and  one-third  niger;  that  possibly 
niger  is  an  adult  end  phase,  and  that  one  ptatyrkinua  specimen  agrees 
perfectly  with  Heterodon  braumii  Stejneger,  both  in  the  absence  of 
the  azygous  plate  and  in  coloration. 

9.  That  the  two  specimens  of  Storeria  dekayi  have  not  17,  but 
15  rows  of  scales,  like  S.  occipilomaculata,  and  one  of  the  two  speci- 
mens has  the  oculars  not  1-2,  but  2-2,  as  usual  in  the  red-bellied 
species,  the  lone  representative  of  which  has  the  ocular  formula  3-2. 

10.  That  the  range  of  the  southern  ribbon  snake,  T.  s.  saekeni, 
is  not  restricted  on  the  Atlantic  coast  to  Florida. 

11.  That  C.  korridua  of  the  Okefinokee  is  distinctly  the  light 
canebrake  form  of  this  species. 

1.  FuanoiB  abaonra   (Halbcook):  Horn  Snske;  Red-belUed  Soskt;  Hoop  Suske;  Runbow 
Snske;  Mud  Suke;  Cheokered  Snake. 

Three  specimens  were  taken,  and  from  native  accounts  it  appar- 
ently is  fairly  common,  but  hard  to  secure.  In  distribution  this 
species  reaches  from  Vii^nia  to  Florida  and  from  Indiana  and 
Illinois  to  Louisiana  and  rarely  into  Texas.  The  nearest  records 
are  from  Altapaha,  Ga.,  to  the  northwest,  and  from  G^nesville, 
Fla.,  to  the  direct  south. 

Coloration. — The  horn  snake  is  one  of  the  most  beautiful  snakes 
of  North  America.  The  ground  color  is  a  blue-black,  the  smooth 
and  shinii^  scales  have  an  enamelled  surface,  and  the  gastrosteges 
and  the  scales  along  the  sides  have  a  Suted  appearance.  Every 
labial,  mental  and  gular  plate  has  a  blue-black  spot  in  its  middle. 
The  color  of  the  back  extends  to  the  gastrosteges  in  vertical  bars  or 
inverted  triangles,  the  apices  being  on  the  gastrosteges.  Usually, 
at  each  one  of  these  apices  appears  an  oblong  spot,  and  in  the  cephalic 
half  of  the  body,  the  venter,  as  a  result,  presents  a  row  of  these 
spots  on  either  end  of  the  gastrosteges,  thus  giving  a  distinct  light- 
colored  band  down  the  middle.  In  the  caudal  half  of  the  body  the 
vertical  bars  of  "opposite  sides  usually  meet  or  alternate  on  the 
mid-ventral  line,  producing  a  checkered  appearance.  The  vertical 
black  bars  are  two  scales  wide  at  the  end  of  the  gastrosteges  and 
three  or  four  scales  wide  on  the  4th  row  of  scales.  The  lighter 
intervals  between  the  dark  bars  are  two  scales  wide  at  the  end  of 
the  gastrosteges  and  one  wide  at  the  4th  row  of  scales.  Each  gular 
gastrostege  has  a  black  band  across  it. 
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The  lighter  color  of  the  venter  extends  to  the  4th  row  of  scales 
in  the  younger  specimens.  In  these,  usually  at  the  neck  of  the 
light  interval,  there  appears  one  or  two  blue-black  spots  to  suggest 
the  almost  complete  invasion  of  the  body  color  upon  these  areas  in 
the  large  specimens  where  the  light  areas  seldom  reach  the  2d  row 
of  scales  and  where  there  are  large  central  black  spots  on  the  scales. 
Our  specimens  have  63,  64  and  65  light  vertical  bars  or  wedges, 
respectively,  or  from  50-53  from  the  anus  forward.  Curiously 
enough,  the  two  specimens  which  we  first  took  alive,  one  151.7  cm. 
long  and  the  other  43  cm.,  were  while  beneath,  and  not  red.  The 
other  preserved  specimen  has  also  the  whitish  appearance.  Two 
of  the  specimens  in  alcohol  may  possibly  have  a  slight  tinge  of 
pinkish,  but  it  is  faint  if  present  at  all;  surely,  it  is  not  yellow.  These 
three  white-bellied  Farancias  are  noteworthy,  H.  H.  Brimley" 
took  a  large  white-bellied  adult  male,  which  was  coiled  with  a  normal 
male  and  female  in  coilu,  but  our  specimens,  however,  are  not  all 
adults,  one  beii^  only  43  cm.,  the  largest,  151.7  cm.,  and  another 
intermediate  81,1  cm.  The  native  present  when  we  caught  the 
largest  specimen  asserted  that  he  had  seen  red-bellied  forms  of  this 
snake,  and,  in  December,  1913,  Profs.  Needham  and  Bradley  saw  a 
beautiful  red-bellied  individual  of  this  species. 

Dimensions  and  Variations. — The  gastrosteges  were  194,  195  and 
196,  respectively,  in  our  three  specunens;  the  urosteges,  39,  39,  42; 
the  scales  19-19-19;  supralabials  7 ;  eye  over  3d  and  4th  supralabial ; 
infralabiats  8;  loreal  elongate;  temporals  1-2;  nasal  with  groove 
below  nostril;  in  C.  U.,  No.  6,108,  a  groove  above  the  nostril  as  well; 
anal  plate  and  the  gastrostege  before  it  divided;  in  the  caudal  half 
of  the  body  6  or  8  rows  of  scales  on  the  dorsum  with  a  suggestion 
of  a  keel  on  them. 

Habita. — ^The  largest  specimen  (No.  6,108)  was  taken  in  a  dark 
cypress  thicket  (between  Billy's  and  Gallberry  Islands),  wherein  a 
Florida  barred  owl  had  retreated.  In  water  ankle  deep  or  more 
our  guide  accidentally  stepped  on  the  snake,  thinking  it  at  first  a 
moccasin.  He  recoiled  and  then  quickly  shot  it.  The  smallest  ' 
specimen  (No.  6,107)  was  secured  in  the  most  difficult  tangle  (Minne 
Lake  trail  to  Minne  Lake  Islands)  of  the  whole  swamp,  where  the  mag- 
nificent cypress  trees  and  associated  undergrowth  were  thickest.  On 
a  mat  of  sphagnum  it  rested,  and  when  alarmed  quickly  shot  down 


,y  Google 


1915.]  NATURAL  SCIENCES   OF   FHILADELPHLA.  ISl 

into  it.  Our  first  hold  of  this  snake  was  not  secure  and  it  as  quickly 
began  burrowing  the  second  time.  From  all  that  we  observed  of 
the  living  snakes  of  this  species  we  would  consider  them  timid, 
harmless  burrowers.  They  are  decidedly  inhabitants  of  the  twilight 
parts  of  the  swamp,  and  their  eyes  suggest  such  a  habitat.  If  found 
during  the  day,  they  appear  in  the  dark,  gloomy  c>-press  ponds  on 
the  islands  or  amongst  the  dense  vegetation  of  the  deepest  and 
most  inaccessible  regions  of  the  swamp.  We  discovered  no  par- 
ticular superstitions  regarding  its  homy  tip.  It  is  curious  to  find 
the  hill  hoop-roHing  story  also  associated  with  this  species,  which 
to  my  mind  is  one  of  our  most  aquatic  species,  and  the  names 
"cypress"  or  "sphagnum"  snake  would  be  equally  appropriate  with 
some  of  the  names  suggested  by  its  structures. 

Food  and  Breeding. — None  of  the  specimens  had  food  in  their 
alimentary  tract  and  no  parasites  were  found.  The  natives  relate 
how  the  thunder  snake  (L.  gelulus)  digs  beneath  rotten  logs  and  other 
cover  for  the  adults  and  young  of  this  species.  Of  the  breeding 
habits  of  this  oviparous  form  we  know  little.  The  natives  assert 
that  the  progeny  of  one  female  sometimes  reaches  40  to  43. 

S.  DUdophtl  pauotatai  (linnnus):  Ring-ncckHl  SDakc.    PImte  III,  &f  1.     FIl-  5. 

This  species  is  probably  fairly  common  on  the  islands  of  the 
swamp.  Three  specimens  were  secured  on  Billy's  Island  between 
June  11  and  15,  1912. 

Cotoroiton.— All  three  specimens  are  btuish-black  or  brown  above, 
the  color  eJctending  on  to  the  end  of  each  gastrostege.  These  black 
spots  on  either  extremity  appear  as  a  row  on  each  side  of  the  venter. 
In  No,  6,105  they  are  very  obscure  on  the  neck  region.  In  all  three 
the  dorsal  scales  are  with  pale  edges  and  with  numerous  fine  light 
specks.  In  No.  6,104  the  edges  of  the  dorsal  scales  are  opalescent. 
In  No.  6,106  there  is  a  median  row  of  body-colored  spots  down  the 
venter  to  the  anus,  all  the  urosteges  and  gastrostege  No.  2  being 
without  spots;  the  same  applies  to  No.  6,105  with  the  urosteges  and 
gastrosteges  Nos.  1-5,  8  unspotted;  in  No,  6,104,  the  median  row  is 
very  interrupted,  no  spots  being  on  gastrosteges  Nos,  1-20,  except 
No.  3,  and  none  beyond  No.  133,  while  between  Nos.  21-133  there 
are  several  missing.  In  No.  6,105,  the  nuchal  half  collar  is  1-2 
scales  wide;  in  No.  6,106  it  is  the  same  width,  but  interrupted  by  a 
median  dorsal  row  of  black  scales,  while  in  No.  6,104  it  is  faint 
except  on  the  lower  sides.  In  No.  6,105,  the  mental  and  tabiat 
re^ons  are  almost  immaculate,  a  few  infralabials  being  with  faint 
black  spots;  in  No.  6,104,  each  infralabial  is  well  marked  with  one 
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or  more  black  spots  as  the  symphyseal  is;  in  No.  6,106,  the  geneiaU 
as  well  have  these  spots. 

DtTTiensions  and  Variations. — The  total  length  of  these  three 
snakes  reaches  from  19.5-29  cm.;  the  tail  from  4.7-5,8  cm.  or  4|-5i 
in  the  total  length;  the  gastrosteges  are  143-150;  the  urosteges, 
39-46 ;  anal  divided,  and  in  one  the  gastrostege  ahead  is  also  divided. 
Tail  very  spike-like  and  sharp.  Scales  15-15-15;  temporals  1-1; 
oculars  1-2  in  No.  6,106,  the  preocular  large  on  the  right  side  and 
small  on  the  left  side,  the  prefrontal  takmg  the  place  of  the  normal 
upper  preocular,  2-2,  in  Nos.  6,104  and  6,105.  The  supralabials  in 
No.  6,106  are  8,  with  the  eye  resting  on  the  4th  and  5th;  in  No. 
6,105  on  the  right  side  they  are  8,  with  eye  on  the  4th  and  5th,  while 
on  the  left  side  there  are  7,  with  the  eye  on  the  3d  and  4th;  in  No. 
6,104  there  are  7  supralabials  on  each  side,  the  eye  being  over  the 
3d  and  4th  on  each  side.  In  Nos.  6,105,  6,106  the  supralabials 
have  the  clear  band  of  ventral  color,  but  in  No.  6,104  this  color  is 
heavily  encroached  upon  by  black. 


FiK.  5. — DiadopkU  punctatui  (Lids.) 

In  view  of  Cope's  establishment  of  Z>.  amabilis  stictogenys  upon 
three  specimens  from  New  Orleans,  Pearl  River,  Miss.,  and  Savannah, 
Ga.,  the  last  locality  not  far  from  Okefinokee  Swamp,  our  three 
specimens  prove  interesting.  To  find  these  three  showing  such  a 
gamut  of  differences  is  rather  fortunate.  Our  specimen  No.  6,104 
is  almost  a  duplicate  of  Cope's  D.  a.  stidogenys.  It  has  7  supra- 
labials, a  speckled  gular  and  labial  region  and  the  eye  resting  on  the 
3d  and  4th  supralabial;  but  like  his  specimen,  the  three  abdominal 
rows  of  ventral  spots,  the  150  gastrosteges  and  other  characters 
suggest  D.  pundatus.  It  was  taken  under  the  same  Ic^  as  an  almost 
immaculate-chinned  D.  pundatus,  which  has  8  supralabials  on  the 
right  side  and  eye  on  the  4th  and  5th  and  7  supralabials  on  the 
left  side  and  eye  over  3d  and  4th.  No.  6,106,  captured  in  a  similar 
habitat,  is  a  good  D.  pundatus  in  scutellation,  but  has  the  gular  and 
labial  regions  spotted  as  in  Cope's  subspecies.  The  numerous 
variations  in  these  three  specimens,  the  circumstance?  of  their 
capture,  the  isolated  character  of  their  habitat  {Billy's  Island),  an 
inspection  of  Cope's  type  and  Dr.  Stejneger's  previous  decision  and 
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concurrence    (study   of   Diadophia   in   manuscript) — all    force   the 
authors  to  consider  this  subspecies  untenable. 

Habits. — This  attractive  snake  was  found  during  the  day  under 
cover,  usually  under  logs  near  the  cypress  edges  of  Billy's  Island. 
It  seemed  to  prefer  localities  near  the  edge  of  the  thicker  woods. 
In  one  case  it  was  under  a  log  in  a  place  near  and  exactly  similar  to 
the  situation  described  for  Htfldea  striatvla.  In  the  other  instance, 
the  two  were  taken  (June  11,  1912)  under  a  log  near  Biily's  Island 
landing  at  the  woody  edge  of  cultivated  fields.  The  D.  a.  siidogenys 
specimen  was  first  taken  and  a  few  minutes  later  the  other  specimen 
was  found  under  the  same  log.  The  former  may  have  been  seeking 
the  sandy  fields  of  the  Lees  where  lizards,  snakes  and  turtles  resort 
in  great  numbers  to  lay  their  e^s.  This  specimen  had  six  unlaid 
eggs  which  measured  as  follows;  18  x  9  mm.,  19  x  9,  19  x  9,  20  x  9, 
20  X  9,  21  X  10.  The  covering  is  thin  and  quite  pinkish  in  alcohol. 
This  species  seems  as  nocturnal  in  Okefinokee  as  our  experiences 
with  it  elsewhere  surest.  These  specimens  had  insect  and  worm 
remains  in  their  alimentary  tracts. 

9>  Eaterodan  platyrhinnf  Latrri11«;  H<iK-n«ed  Snake:  Hok-dohi  SpreuUng  Adder;  Spread- 
ing Viper;  Blowing  Adder;  Blow  Snake;  Blowing  Viper;  Spotted  Adder;  Flathsaded 
Adder;  PuS  Adder;  Saod  Viper;  Blank  Viper.    I^als  HI.  fig.  7;  fig.  S. 

Thirty-eight  specimens  were  secured,  of  which  16  were  young 
snakes;  one  was  a  cast  skin. 

Coloration. — ^In  coloration  our  series  show  all  possible  patterns. 
The  16  young  were  all  of  the  spotted  phase  and  manifested  the 
following  pattern:  The  ground  color  may  be  yellowish,  brownish 
or  reddish.  Down  the  back  is  a  series  of  26-32  spots  and  on  the 
tail  7-9  spots  which  become  transverse  bands.  The  color  around 
these  dorsal  spots  is  brighter  or  lighter  than  the  surrounding  body 
color.  Alternating  with  and  almost  touching  the  comers  of  the 
dorsal  spots  is  a  series  of  lateral  spots.  In  the  cephalic  region,  one 
of  these  spots  of  each  side  with  a  pair  of  successive  dorsal  spots  form 
a  quartette — an  arrangement  soon  lost  in  the  caudal  part  of  the 
body  and  seldom  seen  in  adults.  Beneath  these  spots  may  be  seen 
one  or  more  series  of  small  spots,  not  very  distinct  in  form.  The 
venter  is  grayish  or  greenish-white,  heavily  blotched  with  black  or 
brovraish.  The  head  has  a  black  bar  connecting  the  upper  anterior 
edges  of  the  orbits;  another  bar  from  the  eye  to  the  angle  of  the 
mouth;  and  a  third,  on  occipital  plates,  posterior  margins  of  supra- 
orbitals and  frontal.  This  black  spot  has  a  backward  extension  on 
either  side  of  the  nape  or  neck  and  usually  a  small  median  extension 
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just  back  of  the  occipital  plates.  Often  this  median  prolongation 
is  cut  off  and  surrounded  by  iwdy  color.  Usually  on  the  occipital 
suture  and  occipitofrontal  suture  appears  a  light  spot. 

In  some  of  the  adults  the  same  schema  of  coloration  obtains  as 
in  the  young,  except  that  dorsal  and  lateral  spots  are  less  distinct 
as  such  and  become  more  transverse  areas  with  light  intervals. 
Furthermore,  the  supralabials  are  more  prominently  spotted  in  the 
young. 

Of  the  21  specimens  of  adults,  8  were  of  the  black  (niger)  type 
with  slaty-gray  below.  In  most  of  these  8  the  gular  scales  and 
whole  chin  except  in  two  become  the  darkest  portion  of  the  whole 
venter.  Of  the  spotted  forms  {plalyrkinus),  we  had  a  few  with  the 
brick-red  on  the  head  and  neck  and  somewhat  on  the  body.  In  the 
intermediates,  the  approach  to  the  black  phase  begins  in  the  head 
region  and  the  head  first  becomes  black,  or  it  and  the  neighboring 
cephalic  region.  In  this  process  the  transverse  light  intervals  ■ 
remain  brightest  and  persist  longest  in  the  tail  region.  Some  of  the 
specimens  are  almost  niger  in  the  cephalic  region,  but  plalyrkinus 
in  the  caudal  half,  or  three-quarters  niger  with  the  scales  of  the  light 
intervals  of  the  caudal  region  with  incoming  black  centres.  About 
7  of  the  adults  were  true  spotted  adders  and  6  intermediate.  Thus, 
of  the  adults  we  have  an  almost  equal  division  of  7  spotted,  6  inter- 
mediates and  8  blacks.  Most  of  our  largest  specimens  were  black 
or  fast  approaching  that  stage.  The  black  seems  to  be  an  end  phase 
of  size  or  age,  possibly  not  always  attained  in  an  individual,  but 
certainly  the  spotted  phase  is  most  prominent  in  the  smaller  speci- 
mens of  the  collection.  Besides,  it  might  be  remembered  that  none 
of  the  16  young  were  black,  but  all  true  spotted  forms. 

Dimensions  and  Variations. — The  16  young  vary  in  length  from 
13.7-19.6  cm.,  while  the  adults  are  from  35-104.2  cm.  (1  ft.  2  inches- 
3  ft.  5  inches).  Possibly  the  species  may  reach  4  feet  in  length  and 
a  circumference  of  6  inches,  largest  specimen  being  5  inches  in  girth. 
The  gastrosteges  range  from  120-146,  average  130;  the  urosteges 
30-59,  average  48;  the  anal  is  divided,  in  several  with  half  a  gastro- 
stege  ahead;  the  scale  row  formula  of  18  individuals  is  25-25-19, 
the  other  formula  being  23-23-17,  24-22-17,  24-24-19,  25-21-19, 
25-22-21,  25-23-18,  25-23-19,  25-25-18,  25-25-20,  25-25-21, 
25-25-23,  26-25-21,  27-24-18,  27-25-19,  or  in  the  middle  of  the 
body  from  21-25,  exceeding  the  usual  range  of  the  3  species  of 
Heterodon  by  the  loss  of  two  rows  (in  21-rowed  condition)  .or  in  the 
cephalic  region  extending  from  23-27,  two  rows  beyond  the  normal 
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25  rows  of  Heterodon  pUUyrkinus  and  simtts.  The  temporals  are 
3-4  on  both  sides  in  twenty-seven  specimens,  3-4  on  one  side  and 
3-5  on  the  other  in  three  specimens,  and  3-4  and  4-5  in  one  specimen ; 
the  supralabials  are  8  in  twenty-seven  specimens,  9  in  seven  speci- 
mens and  9-8  in  three  specimens;  the  infralabials  are  11  in  fifteen 
specimens,  10  in  three  specimens,  12  in  five,  13  in  one,  10-11  in  four, 
10-12  in  three,  11-12  in  five  and  12-13  in  one.  The  orbital  ring 
exclusive  of  the  supraocular  is  10  on  both  sides  in  thirteen  specimens, 
11  in  one,  9-10  in  two,  9-11  in  two,  10-11  in  fourteen,  and  8-10  in 
two,  t.e.,  22  frf  the  38  with  tiumber  of  oculars  different  on  the  two 
sides. 

Rarely,  the  azygous  plate  may  be  cut  off  from  contact  with  the 
rostral  by  the  prenasals  (No.  6,186).     One  spotted  specimen  (No. 


—Heterodon  fiatyrhi 


6,197)  has  not  the  characteristic  azygous  plate  at  al).  Unlike  Dr. 
Stejneger's  Heterodon  browni,'"  this  specimen  has  the  posterior  projec- 
tion of  the  rostral  more  than  one-half  of  the  suture  between  the  inter- 
nasals  and  their  mutual  suture,  therefore  less  than  that  between  the 
prefrontals.  Otherwise,  it  is  very  much  like  it.  The  specimen  has 
the  following  scutellation:  gastrosteges,  123;  urosteges,  55;  anal 
divided;  scales  25-21-19;  supralabials  8;  infralabials  11;  orbital 
ring  10,  not  including  the  supraocular;  temporals  3-5  on  the  right 
side  and  3-4  on  the  left  side.  These  characters  and  a  very  sunilar 
coloration  bring  it  in  almost  perfect  agreement  with  Dr.  Stejneger's 
H.  browni  from  the  other  end  of  Florida,  namely,  Lemon  City.  A 
black  individual  (No.  6,194)  has  the  frontal  transversely  divided 
into  two  plates.  One  specimen  (No.  6,202)  has  2  loreals  on  either 
■  Proc.  Biol.  Soc.  Wash.,  Xvi,  pp.  123,  124. 
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side,  and  two  others  (Nos.  6,178  and  6,205),  both  small  individuals, 
have  2  loreala  on  one  side  and  1  on  the  other.  Another  (No.  6,204) 
has  2  loreals  on  one  side  and  3  on  the  other,  if  an  extra  scale  between 
the  oculars,  loreals  and  3d  and  4th  supralabials  be  called  a  loreal. 
This  sniE^l  extra  scale  also  occurs  in  No.  6,170. 

Habiia. — ^This  interesting  snake  proved  very  common  aroimd  the 
Lee's  sandy  clearing  and  in  all  dry  parts  of  the  swamp.  It  was  the 
first  form  to  be  observed  and  of  it  more  specimens  were  taken  than 
of  any  other  species.  One  might  find  it  beside  the  trails  or  on  the 
islands  where  no  human  courses  led.  They  were  often  taken  about 
and  in  the  com,  "chufa,"  "goober"  and  "yam"  fields  of  the  Lees, 
where  the  snakes  probably  resort  for  breeding.  Here  it  did  not 
seem  to  be  solely  a  case  of  light-spotted  phase  for  dry  and  sandy 
places  and  dark  phase  in  more  woody  and  moist  situations.  In 
the  same  open  fields  we  find  one  phase  one  day  and  the  other  the 
following  day.  In  two  instances  we  took  adult  spotted  and  black 
phases  within  40  feet  of  each  other.  We  dare  not  make  a  distinction 
between  the  two  as  to  habitat,  sex,  food,  etc.,  unless  it  be  size  or 
age.  In  this  case,  often  the  oldest  ones  are  not  always  black  or 
blackish,  but  they  seem  to  tend  that  way.  Of  its  "spreading"  or 
fiattenii^  we  saw  evidences,  and  the  natives  are  well  aware  of  the 
assorted  defensive  repertoire  of  this  curious  snake.  They  had  none 
of  the  superstitions  about  the  emanations  from  it  affectii^  the 
atmosphere,  nor  did  they  believe  that  it  "spat"  its  poison  when 
hissing.     In  all  our  captures  we  saw  no  particular  signs  of  ill  temper. 

Breeding. — ^This  snake  is  oviparous.  All  through  the  month  of 
June  we  were  finding  the  snakes  in  the  planted  fields  of  the  Lees  and 
more  than  once  almost  stepped  on  the  clumsy  females  of  this  species. 
To  these  fields  they  came  to  lay  their  eggs,  and  throughout  June 
and  later  the  boys  were  continually  turning  the  e^s  up  to  the  surface 
as  they  cultivated  their  fields  in  their  primitive  fashion.  The  eggs 
invariably  were  in  sandy  soil  and  were  usually  4  of  5  inches  beneath 
the  surface.  Sometimes  in  one  set  as  many  as  11  or  12  would  be 
found.  One  specimen  (No.  6,175),  taken  June  3,  1912,  had  22  eggs 
far  from  ready  for  ovulation.  Another  specimen  (No.  ,6,171)  had 
30  eggs,  16  on  the  right  side  and  14  on  the  left  side.  But  the  egg 
complement  may  go  beyond  this  12-30  range.  On  June  19,  Mr. 
Paul  Battle  took  a  large  Helerodon,  from  which  he  and  one  of  the 
authors  squeezed  42  eggs.  The  females  were  not  all  of  one  phase: 
some  were  black,  others  spotted.  The  above  eggs  were  white  with 
much  thinner  integuments  than  those  of  the  black  snake  and  without 
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the  granules  of  the  latter.  These  42  e^s  average  ^f  (30  mm.)  x 
{|  (21  nun.)  inches  and  are  not  far  advanced  in  development. 

Food. — We  can  hardly  hold  that  the  black  forms  eat  frogs  and 
toads  and  that  the  light  ones  will  refuse  frogs.  Of  course,  if  one 
grants  the  more  moist  situations  for  the  dark  phase,  such  a  differen- 
tiation of  diet  preference  might  possibly  occur.  Our  specimens 
preferred  toads.  Three  had  each  a  southern  toad  {Bufo  leTitiginosus 
leniiginosus)  in  their  stomachs.  Another  had  eaten  three  southern 
toads,  two  full  grown  and  one  half  grown.  Three  had  partaken  of 
beetles  and  two  had  taken  grasshoppers. 

Parasites. — Fourteen  of  the  21  adults  had  parasites  in  their  stom- 
achs or  intestines.  Sometimes  the  sole  contents  of  the  alimentary 
tract  might  be  a  bundle  of  parasites;  in  individual  cases  the  stomach 
would  be  absolutely  filled  with  them.  No  snake  compares  with  the 
spreading  adder  as  a  host  for  these  animals,  and  it  may  be  due  largely 
to  its  stror^  Anuran  diet. 

4.  Ophaodrri  SItiTnl  (UnnBiu):  QreenSnmki:  Southern  Gmn  Snake;  Keeled  Green  Suske; 
Rouch  Gnen  Snake;  Green  Whip  Snake;  MaanoUa  Snake;  Summer  Snake;  CreeD 
Summer  Boake.     Fig.  7 

Three  specimens  of  this  species  were  secured  from  Billy's  Island, 
on  June  5,  1912,  and  the  other  two  from  July  15-November  1,  1912. 

Coloration. — This  species  is  bright  green  above  and  usually  yel- 
lowish-white below  and  on  the  labials.  In  two  of  our  specimens 
the  green  of  the  back  extends  across  the  caudal  two-thirds  of  each 
gastrostege,  but  the  chin  and  the  labials  are  more  or  less  yellowish- 
white. 


F^.  7. — Left  and  middle  figures  Lampropeltis  dolialus  cocciaeiM.     Right-hoDd 


Dimensions  and  Variations. — The  total  length  varies  from  31.2- 
68.1  cm.;  the  tail,  from  12.0-26.7  cm.,  or  2,5-2.6  times  in  the  total 
length;  the  gastrosteges  are  from  151-160;  the  urosteges,  130-148; 
anal  divided,  in  No.  6,233,  the  ventral  plate  ahead  divided  and  one 
of  the  halves  also  horizontally  subdivided;   scales  17-17-15;   loreal 
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present;  oculars  1-2,  in  No.  6,143  caudad  of  the  lower  postocula^ 
is  a  small  scale  hardly  a  temporal;  if  this  be  not  a  temporal,  the 
temporal  formula  for  all  three  is  1-2;  infralabials  8,  the  fifth  largest; 
supralabials  8  in  one  specimen  and  7  in  the  other  two,  eye  resting  on 
the  3d  and  4th  supralabial;  scales  17-17-15,  the  lower  row  smooth, 
the  second  row  very  faintly  keeled. 

Habits,  Food. — In  our  experience  this  species  is  decidedly  arboreal, 
and  Profs.  Crosby  and  Bradley  record  the  same  habitat  for  it.  The 
specimens  were  taken  from  small  bushes,  and  it  is  a  close  second 
to  Elapke  obsoletus  and  its  allies  in  its  tree-climbing  proclivities  as 
the  records  and  its  long,  slender  body  testify.  This  species  is  quite 
thoroughly  insectivorous,  one  specimen  having  undeterminable 
insect  remains  in  the  rectum;  another,  a  partly  digested  beetle  larva, 
and  the  largest,  parts  of  a  tree  cricket  and  other  orthopterous  remains 
with  insect  eggs  presumably  belonging  to  the  prey  captured. 

t.  Colnber  oanttriator  L.:   Black  Snmks:  Black  Racer;   Racer;   Black  RuDotr;   Blue  Raceri 
White-throated  Racer.    Flale  111.  fif.  5;  Gi  8. 

This  slender  snake  was  one  of  the  most  common  species  of  the 
islands,  but  only  thirteen  of  them  were  captured  because  of  their 
speed. 

Coloration. — In  coloration  this  smooth-scaled  snake  is  shining 
black  above  and  slaty  or  plumbeous  beneath;  the  white  chin  and 
throat  in  most  of  the  specimens  occupy  the  mental,  infralabials, 
geneials,  first  2-3  gular  gastrosteges,  the  cephalic  gulars  and  the 
lower  edges  of  the  supralabials;  two  or  three  of  the  larger  specimens 
have  slaty  chins  except  for  a  small  white  spot,  which  in  one  case 
covers  parts  of  the  mental,  inner  border  of  the  1st  and  2d  infralabials 
and  the  anterior  geneials,  while  in  the  other  it  occupies  1st  gastro- 
stege  and  two  gulars.  One  medium-sized  specimen  (No.  6,152) 
has  more  of  a  brown  tinge,  and  the  gastrosteges  are  slaty  except  for 
the  caudal  borders  which  are  distinctly  white;  another  specimen 
was  decidedly  whitish  on  the  caudal  ventral  third  of  the  body,  A 
young  specimen  taken  June  23,  1912,  had  spots  on  the  back  vaguely 
discernible  and  on  the  venter  had  a  series  of  pink  spots  near  the 
ends  of  the  gastrosteges.  These  spots  were  lost  entirely  in  the 
region  of  the  90th-l00th  gastrosteges. 

Dimensions  and  Variations. — These  snakes  vary  in  length  from 
71.4r-127  cm.;  the  tail  from  18.1-35.4  cm.  or  3.4r-3.8  times  in  the 
total  length;  the  gastrosteges  are  176-189,  average  182;  the  uro- 
Btegee,  92-110,  average  103;  anal  plate  divided;  in  three  specimens, 
the  gastrostege  ahead  of  the  anal  plate  is  divided  or  a  quarter  gastro- 
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stege  ia  cut  out  of  it;  in  eleven  of  the  thirteen  specimens  the  scales 
are  in  17-17-15  rows;  in  No.  6,206,  19-17-15,  and  in  No.  6,207, 
19-15-15 ;  preoculars  2,  the  upper  one  often  with  a  transverse  furrow 
extending  across  it  for  J  to  J  of  its  width;  postocuiars  2,  except  in 
No.  6,152,  where  3  are  on  the  left  side;  temporals  2-2-2,  rarely 
3-3-3,  or  3-2-2,  or  1-1-2;  infralabials  8,  in  four  specimens  9  on 
one  side;  loreal  1,  but  in  No.  6,157  there  are  two,  the  upper  one 
being  cut  off  from  the  prefrontal ;  rarely  the  postnasal  is  transversely 
divided;  supralabials  7,  in  No.  6,154  there  are  only  6  on  the  left  side, 
the  normal  5th  and  6th  having  united;  in  Nos.  6,150  and  6,156 
8  supralabials  are  on  both  sides,  while  in  No.  6,151  there  are  8  on 
one  side  and  7  on  the  other;  whenever  eight  supralabials  occur,  the 
eye  rests  on  the  4th  and  5th  supralabials,  not  on  the  3d  and  4th. 
This  eight  supralabial  condition  Cope  thinks  rather  peculiar  to 
the  Plains  (fiavivetdris)  or  Pacific  (jietuslum)  forms  of  C.  constrictor. 


Fig.  8. — Coiuiter  conalridor  Linn. 

The  presence  of  three  specimens  with  8  supralabials  and  1  loreal 
and  one  specimen  with  7  supralabials  and  2  loreals  suggests  that 
in  C  stejnegerianus  these  characters  are  hardly  of  enough  value 
for  the  establishment  of  this  new  form  on  these  slender  grounds 
alone.  In  fact,  distinctive  scutellation  characters  between  C. 
constrictor  and  C.  flagellum  become  scarce  in  the  light  of  this  large 
percentage  of  8  supralabials  in  our  collection.  The  characters  of 
the  frontal  and  color  become  more  than  ever  the  main  reliance. 

Habiis. — This  species  and  the  spreading  adder  are  the  two  most 
common  snakes  of  the  drier  parts  of  the  swamp.  It  seems  to  prefer 
the  cover  of  the  blueberries  and  saw  palmettoes,  whete  it  swiftly 
pursues  its  prey.  It,  however,  also  appeared  commonly  about  the 
Lee's  clearing,  where  it  was  often  seen  but  seldom  captured.  Only 
when  we  could  get  it  in  the  open  did  we  stand  a  fair  chance  of  taking 
it  alive,  so  lightnii^-like  are  its  movements.  In  fact,  it  is  fast 
enough  to  catch  anything  which  moves  on  the  ground  of  its  environ- 


,y  Google 


160  PROCEEDINOS  OF  THE   ACADBHT  OF  [Mar., 

ment,  and  no  doubt  its  omnivorous  appetite  13  partly  due  to  its 
speed.  It  can  climb  among  the  bushes,  though  we  usually  found  it 
on  the  ground.  The  natives  think  it  beneficial  and  allow  it  to  climb 
into  their  com  cribs  because  it  catches  the  troublesome  rats  and 
mice. 

Food. — It  is  considered  harmless,  and  of  its  antipathy  for  rattle- 
snakes we  neither  saw  nor  heard  any  evidence.  It  doubtless  will 
attack  the  poisonous  snakes,  but  not  to  the  extent  that  its  arch- 
enemy, the  king  snake,  does.  Its  speed  is  marvellous,  and  all  the 
lizards  of  the  swamp  prove  its  prey.  This  even  includes  the  "race 
nag"  {Cnemidopkorus  sexlineatus),  which  suffers  most;  at  least  two 
of  our  specimens  had  the  tails  of  these  lizards  in  their  stomachs, 
indicatit^  that  the  lizards  were  swallowed  head  first.  One  cannot 
help  wondering  how  the  blacksnake  captures  these  speedy  reptiles. 
Another  species  which  the  blacksnake  uses  for  food  is  the  slowest 
lizard  of  the  islands,  the  ground  lizard  (Lygosoma  laterah).  In  some 
of  the  specimens  we  found  sand  in  their  stomachs.  This  species  is 
very  fond  of  frogs  and  toads,  all  the  dry-land  forms  being  in  the 
list,  the  toad  {Biifo  I.  lentiginosus)  occupying  first  place.  One 
snake  had  4  adult  Carolina  tree  frogs  (Hyla  carolinensis)  and  1 
pine-wood's  tree  frog  (.Hyla  femoralis)  in  its  stomach;  all  being 
taken  bead  first.  It  seems  not  to  scorn  insects,  beetles  being  the 
principal  group  identified. 

Parasites. — This  species  is  quite  badly  troubled  with  internal 
parasites,  five  of  the  thirteen  specimens  having  such  in  their  ali- 
mentary tracts.  The  first  snake  captured — a  young  one — had  mites 
all  along  the  edges  of  the  gastrostegal  plates,  a  condition  subsequently 
observed  in  one  or  two  other  specimens. 

Breeding. — The  black  snake  is  oviparous.  One  individual  taken 
June  1,  1912,  had  14  half-sized  e^s;  another  taken  June  8  had  11 
e^s  in  about  the  same  condition.  On  June  21,  a  specimen  was 
taken  with  5  mature  eggs.  On  June  19,  Mr.  Farley  Lee  went  out 
to  get  some  smudge  wood  at  7  P.M.,  when  darkness  had  just  begun. 
Upon  lifting  a  rotten  log  he  found  a  female  blacksnake  which  was 
laying  its  eggs  under  the  log.  It  had  laid  three  eggs,  and  we  suc- 
ceeded in  forcing  another  from  the  specimen.  In  the  female  were 
five  more,  making  the  complement  9  in  all.  Only  two  kinds  of 
reptilian  eggs  exceed  these  in  abundance  and  ease  of  discovery, 
namely,  those  of  the  Florida  eooter  {Ckryeemys  fioridana)  and  of  the 
spreading  adder  (Heterodon  ptatyrkinus).  The  four  eggs  above 
mentioned  measured  as  follows: 
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32  mm.  (IJ  inches)  x  18  mm.  (jj  inch). 
39  mm.  (lA  "  )  x  16  mm.  (|  "  ). 
36  mm.  (ItV  "  )  x  17  mm.  (jj  "  ). 
30  mm.  (ItV      "     )  x  18  mm.  (H   "    )• 

Three  others  quite  fresh  in  appearance  when  ploughed  up  were: 

36  mm.  (1/j  inches)  x  17  ram.  (H  inch). 
36  mm.  (IjV  "  )  x  18  mm.  (H  "  )■ 
41  mm.  (If       "     )  X  16  mm.  (f       "  ). 

Another  batch  of  four  taken  in  a  similar  way  had  been  developing 
for  a  time  and  at  preservation  measured: 

36  mm.  (If'y  inches)  x  22  mm.  (J  inch). 

33  mm.  (1 A      "     )  x  23  mm.  (i     "   ). 

34  ram.  {If  "  )x22mm.  (i  "  ). 
36nmi.  (Ifs      "     )x22mm.  (J     "  ). 

In  all  these  eleven  eggs  the  usual  shape  is  elliptical  with  blunt, 
rounded  ends.  In  the  first  and  second  sets,  one  egg  is  much  more 
elongate  and  one  end  inore  pointed  than  the  other.  This  tendency 
toward  the  ovoid  form  also  comes  in  the  third  set,  where  development 
has  progressed  and  the  increase  in  size  has  been  in  girth.  All  these 
eggs  when  laid  are  white  with  tough,  coracious  shells  which  are 
covered  with  small  crystal-shaped  or  cnp-like  granules.  These 
make  the  egg  quite  distinctive. 

9.  Eliphe  ffntUtni  (Una.):  Com  BamVe;  Ru  Soalce:  Chicktn  Sornkf;  Red  Chicken  SdsIk; 
MauKSuke:  Houk  Kins  Snake ;  Uau«Siimke;  Spollfd  Snake ;  Spotted  Rsosri  SpotMd 
Coluberi  Red  Coluber. 

Only  two  specimens  {Nos.  6,229,  6,230)  were  taken  July  15- 
November  1,  1912,  after  our  departure.  Beyer"  thinks  of  them  as 
fwrly  common  in  pine-wood  regions,  but  says,  "It  is  not  found  in 
the  swamp  lands,  being  strictly  terrestrial  in  its  habits."  Certainly, 
this  form  must  have  travelled  through  swamp  to  reach  Billy's  Island 
and  doubtless  encounters  moisture  enough  on  the  islands. 

Coloration.— This  beautiful  snake  is  light  red  or  ashy-^ray,  with 
a  series  of  dorsal  dark  red,  crimson  or  brick-red  saddles  or  transverse 
bars.  These  are  3-5  scales  wide,  occupy  from  10-13  rows  and  have 
dark-edged  borders.  On  one  specimen  there  are  50  in  all,  36  before 
the  vent  and  14  beyond  it;  in  the  other,  there  are  41  blotches,  29 
before  the  vent  and  12  beyond  it.  On  either  side  appears  an  alter- 
nating row  of  smaller  dark-bordered  red  spots.     Anteriorly,  these 
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become  very  narrow  and  the  elongate  black  borders  constitute  most 
of  the  spots.  The  third  row  on  the  first  four  rows  of  scales  only 
shows  dbtinctly  in  the  anterior  region.  The  venter  has  a  tinge  of 
the  color  ot  the  back,  but  appears  to  be  mainly  white  or  yellowish- 
white,  tesseUated  or  checkered  with  quadrangular  black  spots.  In 
markings  of  the  head  these  specimens  very  well  agree  with  Elapke 
giittatus  ffuUaius. 

Dimensions  and  Variations.— These  two  specimens  are,  respect- 
ively, 97.3  and  111.8  cm.  long;  the  tails,  16.2  and  18.7  cm.,  or  6  in 
the  total  length;  the  gastrosteges  are  218,  227;  the  urosteges,  69 
and  68;  anal  divided;  the  scales  are  24-27-18  and  23-27-19;  the 
oculars  1-2;  the  temporals  2-3  (4)  and  2-3;  the  supralabials  8; 
the  infralabials  11  and  12. 

Food.— This  species  belongs  to  the  group  known  as  rat  snakes, 
and  each  specimen  proves  true  to  racial  reputation.  In  the  stomach 
of  each  we  found  a  full-grown  rice-field  rat  (Oryzomys  paiustris)  and 
other  remains.  Both  of  the  rats  had  been  swallowed  head  first,  and 
we  firmly  believe  them  to  have  been  taken  alive.  This  requires 
considerable  dexterity  in  nature  where  the  prey  is  not  cornered  and 
may  also  be  another  bit  of  evidence  to  show  this  species  more  aquatic 
than  usually  thought.  No  parasites  were  found  in  the  alimentary 
tract  of  either  specimens, 

T,  Elapha  obialstoi  (Soy):    Pilot  Soske;    CbickfD    Sn^ke;    Spatted  Chiekea  Sdnka;   Or>y 
Coluber:  Gray  Rst  Siwke.     F«.  9. 

Six  specimens  of  this  puzzling  form  were  taken,  and  we  regret 
this  series  is  not  larger.  However,  this  small  collection  confirms 
us  in  the  belief  that  Scotophis  confinis  B.  and  G.,  Colvber  obsoletus 
lemniscatus  Cope,  Colvber  spHoides  Dum  and  Bib.,  possibly  Scotophis 
Uetua  B.  and  G.,  and  Colvber  quadrivittatus  Holbrook  are  individual 
variations  of  Elapke  obsoletus.  This  conclusion  in  its  main  features 
is  in  agreement  with  Boulenger  and  Rhoades  and  partly  in  accord 
with  Hay's  and  Brown's  diagnoses  of  these  forms  of  the  genus  Elapke. 

Coloration. — The  ground  color  of  the  specimens  Is  an  ashy-, 
brownish-  or  yellowish-gray  with  a  series  of  30-36  dorsal  grayish- 
brown  to  dark  chocolate-brown  spots  on  the  body  and  9-16  on  the 
tail.  In  the  cephalic  half  of  the  body  these  spots  have  their  anterior 
and  posterior  edges  concave,  i.e.,  their  angles  produced,  thus  giving 
the  spot  the  shape  of  a  ray's  e^;  in  the  caudal  part  of  the  body  the 
dorsal  spots  are  more  or  less  quadrate.  Occasionally,  the  1st  and  2d 
or  the  2d  and  3d  dorsal  spots  are  more  or  less  united.  In  one  speci- 
men for  its  entire  length  (No.  6,136)  these  dorsal  spots  are  connected 
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at  the  aDgles  by  a  longitudinal  stripe  on  each  Bide,  as  in  Colvher 
obsoktus  kmniscatus  Cope.  The  dorsal  spots  are  3-4  scales  long 
and  cover  8-10  rows  of  scales.  On  the  2d-6th  rows  occurs  a  lateral 
row  of  spots  which  alternate  with  the  dorsal  spots.  In  the  anterior 
region  they  become  very  elongate  and  linear.  In  No.  6,136,  with 
two  faint  dorsal  longitudinal  bands,  this  lateral  row  is  connected 
by  a  longitudinal  band  on  each  side,  the  band  obscurity  the  spots 
in  the  caudal  half  of  the  body.  Thus,  in  this  specimen,  we  have 
the  four  bands  of  C.  quadrivittattis,  but  the  spots  of  C.  spiUndes  or 
C.  o.  confinis,  in  other  words,  a  good  C.  o.  iemniscattis  Cope.  To 
add  to  the  confusion,  the  temporals  on  one  side  are  2-3-5  while  on 
the  other  side  they  are  2-1-2.  Beneath  the  lateral  row  of  spots 
occurs  another  row  just  above  the  gastrostegal  keel  of  each  side. 
Each  of  these  spots  is  opposite  a  dorsal  spot  and  occupies  the  first 
row  of  scales  and  the  ends  of  2  sometimes  3  gastrosteges  down  to  the 
gastrost^al  keel.  Sometimes,  however,  this  lowest  row  of  spots 
does  not  alternate  with  the  lateral  row  and  sometimes  this  lowest 
row  is  obscure.  The  venter  in  the  lai^e  specimens  is  yellowish-white 
or  straw-color  (most  yellowish  in  the  quadTiviUatus4emmscatu8 
specimen),  while  the  two  smallest  specimens  have  it  whitish  or 
ashy-white.  In  some,  irrespective  of  size,  the  venter  in  the  cephalic 
fourth  or  fifth  of  the  body  is  immaculate,  while  in  others  it  is  with 
spots  like  the  ground  color  of  the  dorsum;  the  venter  posteriorly 
may  be  almost  solid  in  color  like  the  dorsum.  In  some,  the  chin 
and  throat  area  may  be  immaculate  yellow,  yellowish-white  or  white 
or  the  gulars  may  be  slightly  grayish.  In  all  the  infralabials  have 
black  borders  as  have  the  supralabials,  but  the  intensity  of  this  color 
varies.  Two  specimens  have  no  postocular  band  at  all,  one  of  the 
smaller  ones  has  it  indistinct,  another  has  it  on  one  side  and  absent 
on  the  other  and  two  have  it  very  prominent.  Only  two  have  the 
darker  black  prefrontal  cross  band  (on  posterior  margins).  The 
presence  or  absence  of  head  bands  in  this  assemblage  of  snakes  is 
too  variable  and  individualistic  a  character  to  be  of  much  weight  in 
separating  species.  Some  of  our  specimens  have  the  head  uniform 
like  the  body  color;  others  are  with  distinct  head  bands. 

Dimensions  and  Variations. — The  six  specimens  vary  in  length 
from  68.7-144  cm.,  the  twl  from  12.8-27  cm.  or  5.0-6.2  times  in  the 
total  lei^h.  The  gastrosteges  range  from  231-243,  or  average  236; 
the  uroBt^es  are  71-92  or  average  85;  anal  divided,  in  No.  6,136 
entire;  the  oculars  are  1-2,  except  in  No.  6,135  where  1-2  and  2-2, 
the  upper  preocular  coming  from  the  forward  part  of  a  normal 
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supraocular;  supralabials  8,  except  in  one  specimen  where  8  on  the 
left  ^de  and  9  on  the  right  side;  eye  resting  on  the  4th  and  5tb 
supralabials;  infralabials  11  or  12;  temporals  variable,  in  three 
specimens  2-3  as  in  C.  spiloides  Dum.  and  Bib.,  in  one  2-3  on  one 
side  and  2-1  on  the  other,  in  another  2-3  and  2-4,  in  a  sixth  2-3  and 
3-4,  the  last  a  duplicate  of  Cope's  figure  196,  p.  851,  for  C.  ladus 
B.  and  G.,  and,  strai^ely  enough,  the  2-3  condition  barely  escapes 
being  1-2;  in  fact,  in  just  these  six  specimens  on  one  side  or  on  the 
other  we  practically  have  duplicates  of  the  temporal  scutellations 
of  Cope's  figures  191-196,  namely,  for  C.  rosaceus,  guadriviUatus, 
spiloides,  obsoktus  obsdetus,  cAsoktua  temniscatus,  and  tetua— rather 
too  stroi^  an  individualistic  a  variation  in  a  localized  collection  of 
six  to  make  it  a  stable  and  cardinal  character  of  primary  dictinction. 


Fig.  ^.—Elapke  obsoUtm  (Say). 

The  scale  formulas  are  29-29-19  for  two  specimens,  29-27-19, 
27-27-19,  26-29-19,  25-27-17;  from  9-23  keeled  rows  of  scales;. 
anterior  chin  shields  touching  4th  and  5th  infralabials. 

Our  specimens  agree  best  with  Colyber  spiUndes  Dum.  and  Bib., 
although  equally  well  with  C.obsoletus  confinis  if  Cope's  first  temporal 
scale  be  considered  abnormal  for  this  form.  One  specimen  seems  a 
good  C.  (Asohtvs  lemniscatiis,  if  not  more  than  an  ineipent  C.  quad- 
rivittatus.  All  in  all,  if  the  supposed  di^nostic  characters  of  these 
four  break  down  in  a  collection  of  six  snakes  from  one  isolated  envi- 
ronment, one  must  question  the  weight  to  be  attached  to  such  dis- 
tinctions. 

HabUs. — This  agile  and  slender  snake  is  the  most  arboreal  snake 
of  the  swamp.  Its  compressed  body  with  the  gastrostegal  keels  on 
either  side  where  the  sides  abruptly  meet  the  venter  suggests  an 
arboreal  form  and  its  habits  confirm  the  belief.     This  species  was 
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found  along  the  water  courses  near  Billy's  Lake.  Here  they  climb 
up  the  bushes  and  small  trees  which  skirt  some  of  the  streams  of  the 
swamp.  Our  first  specimen  was  6  feet  up  above  the  water,  and  they 
have  ascended  10  or  more  feet  in  our  few  experiences  with  them. 
They  are  probably  far  more  common  than  our  collection  might  imply, 
but  their  position,  the  cover  of  the  dense  herbage  and  the  color  of 
the  body,  all  make  them  rather  difficult  to  find. 

Breeding. — This  is  an  ovoviviparous  snake  and  three  specimens 
taken  June  1,  3  and  15,  1912,  had  the  eggs  quite  immature.  One 
had  18  on  the  left  side  and  15  on  the  right  side;  another  had  14  in 
all,  8  on  the  right  side  and  6  on  the  left  side. 

Food. — No  doubt  this  form  secures  much  of  its  food  in  the  bushes 
and  tveea  it  so  commonly  frequents,  and  true  to  the  reputation  of 
E.  obsolelus  of  the  north  this  Okefinokee  representative  proves  an 
enemy  of  the  birds.  The  natives  steadfastly  held  that  it  ate  birds' 
eggs  and  young.  One  specimen  had  partaken  of  some  kind  of  eggs 
and  a  second  individual  had  birds'  feathers  in  its  stomach.  A 
third  snake  had  eaten  the  pine-wood's  tree  frog  {Hyla  femoralis).  ■ 
This  species  also  frequents  the  islands  and  feeds  on  the  ground. 
Here  they  do  damage  to  the  ground-nesting  birds,  as  many  of  the 
other  species  of  snakes  do.  They  also  often  enter  poultry  yards 
for  rats  and  mice  as  well  as  the  hens'  eggs.  One  of  the  native  boys 
brought  us  a  pilot  snake  which  he  claimed  was  caught  in  the  act  of 
swallowing  a  hen's  egg,  and  stomach  contents  substantiated  his 
claim.  They  report  that  they  have  taken  some'  which  had  eaten 
as  many  as  ten  at  one  time.     None  of  these  six  snakes  had  parasites. 

8.  Lmmpn)]wltt«  dolUtal  OOOOinSDl  (SchlcceL):  Scarlet  KiniSnmke;  RedKiagSnake;  "Contl 
Snake."     Elc-  7- 

Six  Specimens  of  this  fine,  beautiful  snake  were  taken  on  Billy's 
Island.  The  nearest  records  are  from  Femandina,  Fla.  (C.  F. 
Batchelder),  and  from  Gainesville,  Fla.  {J.  Bell).  Each  of  these 
Cope  accredits  to  the  form  Osceola  elapsoidea  Holbrook. 

CotoTOtion. — Ground  color  scarlet  (fainter  below)  covered  with 
14-20  pairs  of  black  rings  on  the  body  from  head  to  anus  and  with 
3-6  pairs  on  the  tail.  These  rings  inclose  white  or  yellowish  intervals, 
which  are  l-lj  scales  wide  on  the  dorsum  and  2§-3  scales  wide  on 
the  side,  the  black  rings  themselves  each  being  2-t  scales  wide.  In 
only  one  specimen,  No.  6,240,  do  the  rings  completely  and  perfectly 
encircle  the  body  for  its  entire  length,  and,  in  the  caudal  region,  the 
abdominal  white  interval  has  a  black  spot  between  the  black  rings. 
In  the  other  specimens  the  rings  just  fall  short  of  meeting  each  other 
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on  the  venter  and  sometimes  their  ends  alternate.  Frequently,  the 
black  bands  of  a  pair  have  their  ends  uniting  with  each  other  and 
not  with  opposite  ends.  Occasionally  the  process  goes  farther  and 
on  the  sides  a  black  bar  extends  from  one  black  band  to  another 
across  the  white  interval  and  we  have  part  of  a  white  interval  com- 
pletely encircled  by  black  dorsally  and  ventrally  as  well  as  on  the 
sides.  The  black  band  on  the  neck  is  not  complete  on  the  ventral 
side  in  any  of  the  six  individuals;  ahead  of  it,  comes  a  white  or 
yellowish-white  interval,  narrower  on  the  dorsum  but  wider  on  the 
sides  where  it  extends  across  the  angle  of  the  mouth  onto  the  upper 
posterior  labials  and  on  the  tower  surface  of  the  head.  The  black 
occipital  bar  in  one  specimen  is  limited  to  one  occipital;  in  the 
othecs  it  generally  reaches  to  the  temporals  and  the  posterior  edge 
of  the  frontal  and  the  supraoculars.  In  one  specimen  there  is  a 
black  band  back  of  the  eye,  and  in  another  the  occipital  black  bar 
covers  the  occipitals,  most  of  the  frontal,  all  of  the  supraoculars, 
postoculars  and  let  temporal  and  the  upper  surface  of  the  two 
posterior  supralabials.  Sometimes  the  supralabials  near  the  eye 
and  rarely  a  few  infralabials  immediately  below  may  have  dark 


Dimensions  and  Variations.— The  total  length  varies  from  23.7- 
57.6  cm.;  the  tail,  3.4-8.9  cm.  or  6-7.2  times  in  the  total  length; 
the  gastrosteges  are  172-189;  the  urosteges  39-48;  anal  entire; 
the  supralabials  7;  infralabials  8  except  on  one  side  of  No.  6,240, 
where  there  are  9;  the  oculars  are  1-2. 

From  a  study  of  these  six  specimens  from  one  locality  we  were 
led  to  conclude  that  Lampropeltis  doliaius  cocdneus  and  Osceola 
elapsoidea  were  the  same  form,  and  this  conclusion  came  independ- 
ently of  the  previous  judgments  of  Brown,  Brimley  and  others. 
Brown  says,"  "  the  head  plates  and  scales  are  becoming  variable, 
specimens  being  found  without  a  loreal  and  with  the  scales  reduced 
to  nineteen  rows.  This  extreme  reduction  is  Osceola  elapsoidea 
B.  and  G.,  and  is  not  common,  but  intermediate  stages  are  frequent; 
out  of  some  thirty  specimens  colored  as  in  coccineus  I  have  met 
with  two  without  a  loreal  and  with  19  rows.  The  case  is  peculiar. 
If  constant,  the  distinction  would  be  a  generic  one;  on  the  other 
hand,  the  importance  of  the  character  involved  would  seem  to 
lift  it  out  of  the  ordinary  category  of  intei^adation,  for  we  appar- 
ently have  a  subspecies  being  transformed  under  our  eyes.     On 

■•  Brown,  A.  E.  A  Review  of  the  Genera  and  Species  of  American  Snakes 
North  of  Merioo,  Pmc.  Acad.  Nat.  Set.  PkUa.,  LIU,  1901,  p.  74. 
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the  whole,  it  may  accord  best  with  a  sound  method  to  take  no  note 
of  this  form  at  its  present  stage."  C.  S,  Brimley  says  that  in  his 
experience  "the  normal  formula  is,  scales  in  19  rows,  occasionally 
17  or  21,  one  temporal  in  first  row,  occasionally  two,  and  loreal 
usually  present,  but  sometimes  absent  on  one  or  both  sides."'*  Only 
in  his  Florida  specimens  were  the  scales  in  17  rows.  Like  these, 
our  specimens  have  a  greater  reduction  in  number  of  scale  rows 
than  Cope's  material,  the  formula  being  17-15-15,  17-19-15,  17- 
19-15,  17-19-17,  17-19-17,  17-19-17.  This  is  a  reduction  far 
beyond  the  21  rows  of  Cope's  and  Brown's  descriptions  and  if  any- 
thing below  the  better  normal  of  Brimley.  So,  in  this  respect,  our 
specimens  incline  towards  Osceola  eJapsoidea.  Furthermore,  only 
in  the  specimen  (No.  6,100)  with  this  reduction  carried  farthest 
(17-15-15)  do  we  have  the  loreals  of  both  sides  absent,  but  it  is  one 
of  the  largest  of  the  six  specimens.  In  this  individual  the  prefrontal 
has  descended  to  the  level  of  the  labial  and  in  the  forms  (L.  d.  coccin- 
eus)  with  loreals  these  plates  must  be  derived  from  the  prefrontal. 
In  No,  6,242  the  loreal  is  very  small  and  linear,  while  in  No.  6,240 
it  is  normal  and  quadrangular  on  one  side  and  triangular  on  the 
other,  the  apex  not  even  touching  the  preocular.  In  3  specimens 
(Nos.  6,101  the  smallest,  6,241,  6,249  the  lai^est)  the  loreal  is  present 
on  both  sides  and  a  prominent  quadrangular  plate  from  the  pre- 
ocular to  the  nasal. 

Habits. — This  species  is  more  or  less  of  a  burrower,  but  a  glance 
at  some  of  the  largest  specimens  suggests  Elaphe  snakes  in  their 
compressed  deep  bodies  with  sides  sharply  defined  from  the  venter 
by  a  rii^e.  Such  elaphine  snakes  climb  well  and  of  such  evidence 
in  L,  d.  cocdneus  we  have  only  the  capture  of  a  snake  taken  June  6, 
1912.  It  was  found  on  one  of  the  frames  of  an  old  building,  the 
snake  being  3^-4  feet  above  the  ground. 

Food. — In  food  habits  this  species  is  more  or  less  of  a  constrictor. 
It  feeds  on  ground  lizards,  pkinks,  swifts  and  other  snakes  and 
insects.  In  the  stomach  of  No.  6,242  we  found  an  angleworm  and 
the  remfuns  of  two  klllifishes,  suggesting  more  of  any  aquatic  nature 
than  usually  ascribed,  but  after  every  rain  Billy's  Island  is  covered 
with  little  water  pools  containing  fish  which  as  evaporation  goes  on 
become  stranded.  Such  would  be  easy  of  capture.  Our  specimens 
yielded  no  clue  to  the  oviparity  or  breeding  of  this  species. 


"  Brimley,  C.  S.  Notes  on  the  Scut«llation  of  the  Red  King  Snake,  Opkihal«i 
ioliatui  eoceineua  Schlegel,  Jour.  Eliaha  Milckell  Soe..  XXI,  No.  4,  December, 
1905,  pp.  145-148. 
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B.  Lftmpiopeltil  gatnlni  ^tnlni  (Lion.):  King  Snaku;  ConimDn  King  Snake;  Chun  8uke; 
Thunder  Snake;  Thunder  and  Liflhtning  Snake;  Wsmpcr;  Wampum  Snake;  Rattioanaks 
FUot.    Piste  III.  fii.  2;  &g.  10. 

Thirteen  specimens  of  this  fine  snake  were  taken  and  many  more 
seen.  It  is  common  throughout  the  drier  parts  of  the  swamp  and 
frequents  the  outskirts  of  the  swamp  as  well.  It  keeps  to  the  islands 
and  none  were  taken  in  other  situations  than  the  saw  palmetto  or 
heath  societies  of  the  piney  woods  where  it  courses  through  the  low 
cover  after  its  living  prey  or  eggs.  Okefinokee  swamp  comes  within 
the  supposed  range  of  L.  g.  getulus  and  is  considerably  east  of  Louis- 
iana where  L.  g.  sayi  is  recorded.  The  nearest  records  of  L.  g. 
getulus  are  from  Femandina,  Fla.  (C.  F.  Batchelder),  Gainesville, 
Fla.  (J.  Bell),  and  Nashville,  Ga.  {W.  J.  Taylor). 

Coloralion. — Most  of  the  specimens  at  hand  vary  from  a  light  to 
a  deep  brown.  Five  are  shining  blackish-brown  in  body  color,  but 
these  are  among  the  smallest  specimens  of  the  collection.  Alt  thirteen 
have  white  or  yellowish  cross-bands  which  may  be  from  23-25  in 
number  on  the  body  proper,  rarely  as  low  as  18,  and  from  5-10  on 
the  tail.  Often  these  bands  are  incomplete  and  appear  only  on  one 
side  with  none  corresponding  on  the  other  side,  and  frequently  in 
such  specimens  the  cross-bands  may  be  diagonal — not  strict  cross- 
bands;  in  many  of  the  specimens  the  bifurcations  on  the  sides  are 
absent  and  the  cross-band  scales  of  the  dorsum  have  dark  body  color 
tips  which  at  tunes  so  blacken  the  scales  as  to  interrupt  the  bands 
completely.  In  one  specimen  the  band  was  very  indistinct.  These 
bands  are  normally  l§-2  scales  wide  on  the  dorsum  or  rarely  2,  rarely 
3-5  scales  wide  on  the  sides  where  the  bands  bifurcate  bordering  a 
spot  of  body  color.  These  lateral  spots  alternate  with  similar 
dorsal  areas  and  are  from  3-7  scales  wide  and  occupy  the  lower 
2  or  3  rows  of  scales  as  well  as  the  ends  of  3-5  gastrosteges.  The 
dark  dorsal  areas  are  7-10  scales  wide;  in  some  they  are  a  beautiful 
shining  black  or  deep  brown;  in  two  or  three  of  the  specimens  each 
scale  of  the  cephalic  half  of  the  body  has  a  pale  central  spot;  in  three 
specimens  with  shining  black  body  color  the  first  four  to  six  dark 
areas  back  of  the  head  had  patches  of  scales  with  white  centres  as 
conspicuous  as  the  cross  bands  themselves  (suggestive  of  L.  g.  spkn- 
didus);  finally  one  brown  (Xo.  6,218)  king  snake  has  all  the  scales 
with  every  centre  of  the  same  intensity  of  color  as  the  conspicuous 
cross-bands  (very  suggestive  of  L.  g.  sayi).  The  venter  is  of  the 
same  color  as  the  cross-bands  and  is  heavily  blotched  with  black 
due  in  part  to  the  extension  of  the  lateral  spots  on  the  gastrosteges. 
All  the  head  plates  are  con-ipicuou<ly  markeil  with  white  or  yellowish 
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spotfi,  particularly  so  in  No.  6,218.  The  three  subspecies  getulus, 
snj/i  and  aplendidus  intergrade  so  imperceptibly  and  specimens  from 
one  region  sometimes  reveal  all  the  supposed  distiuguishing 
characters. 

Dimensions  and  Variations. — Tliese  specimens  vary  from  67.6- 
144.4  cm.  (2  ft.  1  in.-4  ft.  9  in.)  and  the  tail  from  9.1-19.3  cm.  (7.4- 
9  in  the  total  length);  the  gaatrosteges  are  214-223  or  average  218; 
urost^es  are  41-54  or  average  49;  the  scales  are  21-21-19  in  eight 
of  the  specimens  and  the  other  formulas  are  21-23-19,  22-21-19, 
23-21-19  twice,  23-23-19;  the  oculars  are  1-2;  supralabials  7; 
infralabials  9  or  10;  temporals  may  deviate  from  2-3,  the  formula 
for  ten  specimens,  one  apecunen  has  them  1-3,  another  has  2-2  and 
a  third  2-3  on  one  side  and  2-4  on  the  other;  the  loreal  is  present 
in  all  and  in  No.  6,218  (saj/i-like  specimen)  there  are  two  on  the  left 
side.  The  anal  is  entire,  in  No.  6,139  it  is  entire,  but  the  gastrostege 
ahead  is  divided  and  in  No.  6,140  the  anal  plate  is  divided  into 
three  parts. 


Fig.  10. — LampropeltU  geliUiis  gelulua  (Linn.) 

Habits. — This  species  is  one  of  th»  most  strikingly  marked  snakes 
of  the  swamp.  The  shining  black  or  brown  with  the  contrasting 
white  or  yellow  cross-bands  makes  its  appearance  very  attractive. 
In  nature,  it  is  mild,  proves  an  interesting  and  safe  pet,  and  in  no 
instance  during  our  stay  in  the  swamp  did  it  display  any  tendency 
toward  belligerency  or  sullenness  toward  any  member  of  the  party. 

Food. — The  natives  recognize  its  good  nature  and  consider  it  harm- 
less, though  the  king  of  the  snakes.  They  are  aware  of  its  usefulness 
as  an  enemy  of  moccasins  and  rattlesnakes  and  report  several 
combats  which  always  resulted  successfully  for  the  king  snake,  but 
these  unlettered  people,  unlike  many  sentimental  writers,  do  not 
hold  that  the  king  snake  deliberately  searches  for  the  poisonous 
snakes  in  particular.  We,  as  they,  believe  it  the  enemy  of  every 
species  of  snake  in  the  swamp,  preying  of  course  more  on  the  terres- 
trial species  of  its  own  haunts.  All  the  smaller  snakes  suffer,  and 
of  the  lai^er  species,  the  blacksnake  and  spreading  adder  are  the 
commonest  prey.     It  is  surely  a  good   "pilot"   to  the  naturalist 
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whenever  one  finds  it  digging,  (or  it  almost  invariably  means  other 
snakes,  eggs  or  some  good  capture.  It  wiil  seldom  fail  to  react  per 
schedule  if  you  loosely  hold  it  in  one  hand  and  a  live  blacksnake 
in  the  other.  Almost  before  you  can  predict  the  outcome,  the 
former  may  be  far  within  its  captor — £;  demonstration  we  have  tried 
more  than  once  in  the  field.  It  is  especially  fond  of  young  snakes. 
One  of  our  specimens  had  taken  a  newly  hatched  Heterodon  and  the 
natives  recounted  several  occasions  when  they  had  found  it  working 
beneath  a  log  for  what  proved  a  brood  of  young  snakes.  We  do 
not  doubt  but  that  it  feeds  on  mice,  rats  and  otlier  small  mammals, 
but  of  such  evidence  we  found  little  in  the  swamp.  Possibly,  in 
early  spring  or  in  the  fall  these  are  more  its  reliance.  The  principal 
food  of  this  species  is  turtles'  eggs,  with  snakes  or  their  eggs  a  second 
choice.  Four  of  our  specimens  had  eaten  Florida  cooters'  {Chrysemys 
fioridana)  eggs  which  they  dug  out  of  the  sand  and  two  had  mud 
turtle  {Cinoatemum  pennsylmnicum)  e^s  in  their  stomachs.  Mr. 
Francis  Harper  tells  us  that  he  and  David  Lee  almost  stepped  on  a 
king  snake.  After  their  recovery,  what  should  they  find  but  a 
Kinoslemon  digging  m  sand  probably  preparatory  to  laying  and  the 
king  snake  was  close  at  hand.  In  fact,  so  addicted  are  they  to  this 
egg  diet,  that  the  natives  consider  that  it  is  a  common  happening 
to  find  the  snake  awaiting  the  egg  deposition.  Unless  it  be  the 
Florida  bear,  there  is  no  form  in  the  swamp  which  eats  turtles'  eggs 
in  such  quantity  as  the  king  snake.  It  will  take  a  whole  nest  of 
eggs  at  one  time,  as  many  as  14  being  found  in  the  stomach  of  one 
anake. 

Breeding. — Of  the  breeding  habits  of  this  species  we  have  a  few 
scant  notes.  Mr.  Harper  reports  a  pair  of  them  mating  on  May  19, 
1912,  and  says  another  king  snake  was  watching  the  pair.  One 
of  our  specimens  (No.  6,145),  taken  June  13,  1912,  had  7  fair-sized 
eggs.  Only  one  of  the  specimens  had  parasites,  and  thb  had  two 
lai^e  parasitic  worms  30  mm.  long  fastened  to  the  outside  of  the 
esophagus  and  lying  in  the  body  cavity. 

10.  Csmophora  eoaelnM  BlumriibBch:  ScuLn  Snake:   "CDrsI  Snake";   Red  Snake.    Plata 
HI.  fie.  3. 

One  specimen  of  the  scarlet  snake  was  captured  on  Billy's  Island 
by  one  of  the  native  boys.  This  appears  to  be  one  of  the  rarer  snakes 
of  the  swamp,  six  of  the  scarlet  king  snakes  being  taken  to  the  lone 
one  of  this  speciesi.  This  species  extends  from  Maryland  to  Florida 
and  westward  to  the  Mississippi  Valley, 

Coloration. — The  color  of    the   back  is  a  salmon-pink,  brighter 
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anteriorly;  the  back  and  sides  with  20  pairs  of  black  half-rings,  the 
first  on  the  head,  tlie  16th  just  back  of  the  anus  and  the  last  two 
rather  indistinct.  The  black  half-rings  are  widest  dorsally,  on  the 
sides  the  black  rmgs  of  a  pair  approach  each  other  soon  to  diverge 
again  as  the  4th-2d  rows  of  scales  are  reached.  An  irregular  black 
spot  on  the  1st  row  of  scales  at  the  lower  end  of  each  white  interval 
sometimes  unites  the  ends  of  two  half-rings;  bands  between  half- 
rings  ivory-white  with  very  fine  dots  alt  over  the  scales.  Width 
of  each  black  half-ring  usually  two  scales,  but  one  scale  wide  half 
way  down  the  sides;  the  interval  usually  three  scales  wide.  The 
first  black  band  narrow  and  extending  from  Ist  temporal  along  the 
anterior  margins  of  the  occipital  plates  to  the  1st  temporal  of  the 
other  side.  First  temporal  may  be  entirely  or  half  black.  The 
gastrostcges  almost  entirely  free  of  markings. 

Dimensions. — The  total  length  is  36.4  cm.;  the  tail  5.4  cm.  or 
6}  in  total  length;  the  gastrostcges  169;  urosteges  19;  anal  entire, 
but  a  half  gaatrostcge  ahead  of  it;  temporals  1-2;  the  nasal  divided 
below  nostril ;  supralabials  6,  eye  resting  on  the  2d  and  3d  supra- 
labials;  infralabials  7;  loreai  point  almost  enters  eye's  orbit  on  the 
left  side,  but  is  more  remote  on  the  right  side. 

Breeding. — This  specimen,  taken  June  20,  had  three  white  eggs 
which  were  very  elongate  and  with  thin  membranous  integument. 
They  were,  respectively,  34,  35,  35  mm.  long. 

11.  Tropldonatni  tuilpllotm  {Holbrook):  "WnKr  MoochId"!  Pied  Wawr  Snake;  Brooa 
Water  Suke;  WaMr  KatUe;  Watet  Pilot;  Aspin. 

Only  eleven  specimens  of  this  species  were  taken,  yet  it  is  common 
along  Billy's  and  Minne's  Lakes,  Log  River  and  all  the  more  open 
water  courses.  It  was  not  far  from  the  Okefinokee  Swamp  that 
Holbrook  secured  one  of  his  two  specimens  for  his  original  descrip- 
tion, namely,  from  Altamaha  River.  The  natives  were  not  anxious 
to  help  us  in  the  captures  of  this  species. 

Coloralion. — The  coloration  is  a  light  chocolate-  or  reddish-brown, 
sometimes  rusty  with  a  series  of  three  rows  of  large  subquadrate  or 
rectangular  spots,  the  dorsal  row  varying  from  23-27  dark  brown  or 
black  spot^  before  the  anus  and  15-18  behind  the  anus,  the  averages 
being  25  and  16,  respectively.  Anteriorly,  the  spots  are  3-4  scales 
wide  and  posteriorly  2-3  scales  wide.  In  transverse  width  the  larger 
spots  cover  8-10  rows  of  scales.  Alternating  with  the  dorsal  spots 
is  a  row  on  either  side.  These  spots  cover  from  the  1st  to  the  10th 
row  of  scales.  Normally,  the  lateral  and  dorsal  spots  do  not  touch 
as  the  descriptions  assert,  but  in  almost  every  specimen  one  or  two 
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sets,  particularly  in  the  middle  of  the  body,  are  connected  by  a 
black  line  1  scale  wide.  The  venter  is  white  or  yellowish.  Hol- 
brook's  description,  "Most  of  them  (gastrosteges)  with  a  black  spot 
at  either  extremity  and  the  centre  dotted  minutely  with  black," 
applies  to  some  of  the  younger  specimens  very  well,  and  in  almost 
all  the  older  individuals  the  same  coloration  can  be  discovered, 
namely,  two  rows  of  squarish  biack  blotches  with  a  dusted  lighter 
line  down  the  middle  of  the  belly.  Rarely,  the  black  obscures  all 
semblance  of  pattern.  The  gular  gastrosteges  usually  are  without 
the  lateral  spots  and  the  whole  anterior  edge  is  black  bordered;  the 
head  is  like  the  body  in  color;  the  lower  labials  have  a  fine  dusted 
appearance. 

Dimenaions  and  Variations. — The  specimens  vary  in  length  from 
63-130.5  cm.,  all  except  four  being  over  100  cm.;  in  the  largest 
Bpecimen  (130,5  cm.)  the  tail  is  30.5  cm.  long  and  the  tail  is  con- 
tained in  the  length  in  the_  eleven  specimens  from  3J-51  times,  4  or 
4J  being  the  rtormal.  "Hie  gastrosteges  are  130-142  or  average 
135;  the  urosteges  are  62-70,  the  average  67,  far  below  the  70-90 
of  Cope  and  Brown.  Anal  plate  usually  divided;  in  three  specimens 
with  a  half  gastrostege  ahead  of  it  and  in  one  or  two  a  whole  gastro- 
stege  divided,  otherwise  this  plate  anterior  to  anal  plate  is  entire; 
in  No.  6,111  the  anal  is  entire  and  in  No.  6,224  it  is  also  entire  with 
a  faint  transverse  median  furrow  extending  halfway  backward 
toward  the  anus.  The  scale  rows  are  far  below  31-33  rows,  the 
combinations  being  27-27-21,  28-28-22,  29-31-22,  29-29-21  twice, 
29-30-23,  29-30-22,  30-30-25,  30^29-22,  30-28-23,  31-31-21  or 
in  the  middle  of  the  body  from  27-31— not  29-31  or  31-33  as  dis- 
covered in  other  members  of  this  genus.  In  fact,  only  two  have 
31  and  only  three  30  in  the  middle  of  the  body.  The  oculars  are 
1-2;  the  supralabials  8,  the  eye  resting  on  the  4th,  except  in  rare 
cases  when  over  the  4th  and  5th;  the  infraJabials  10-12;  temporals 
2-4  in  eight  instances,  2-5  in  six  and  2-3  in  three  cases. 

Habits. — This  snake  is  par  excellence  the  snake  of  the  open  water 
courses  in  the  swamp  or  narrow  runs  just  wide  enough  for  a  boat. 
Either  along  Log  River  or  Minne  Lake  Run  one  can  hear  a  succession 
of  pied  water  snakes  as  they  drop  off  into  the  water.  They  may 
climb  upon  the  dead  branches  or  live  shrubs  which  line  the  water 
courses  or  rest  on  the  little  islets  or  verdant  hummocks  where  many 
an  individual  is  hidden.  Particularly  does  one  find  them  in  the 
latter  situations  on  the  hottest  days,  and  not  infrequently  we  have 
approached  close  enough  on  such  days  to  club  them.     As  they 
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shoot  into  the  water  sometimes  the  pied  belly  reveals  that  it  is 
T.  taxispiiotus,  and  not  T.  fasdalus  or  any  of  its  subspecies. 

The  pied  water  snakes  are  very  large  and  in  general  very  shy  and 
elusive.  We  had  been  in  the  swamp  for  2|  weeks  before  we  cap- 
tured our  first  specimens,  although  some  of  us  passed  them  daily. 
At  first  we  had  to  shoot  them  as  they  rested  in  the  open  on  branches 
2-3J  feet  above  the  water.  Then  their  capture  was  not  always 
certain,  for  we  often  lost  them  because  of  our  caution  in  landing 
them.  The  natives  are  afraid  of  them,  and  whoevw  has  wounded 
or  had  experiences  with  this  species  in  its  wild  state  knows  they  are 
vicious  and  lielHgerent  when  hard  pressed.  The  natives  call  them 
"water  moccasin"  and  consider  them  as  poisonous  as  rattlesnakes 
or  true  moccasins.  Once  when  one  of  us  was  bitten  by  a  medium- 
sized  specimen  the  Lees  awaited  the  result  with  considerable  solicitude 
for  the  supposed  unfortunate.  After  two  weelts  of  attempts,  we 
were  growing  impatient  because  we  had  taken  none  of  the  largest 
individuals,  and  "Alligator  Joe,"  one  of  the  visitors,  when  fishing, 
stunned  a  "water  moccasin"  and  considerately  put  it  in  the  prow 
of  his  boat.  We  had  almost  reached  him  when  the  snake  revived, 
and  in  the  twinklii^  of  an  eye  he  had  thrown  his  present  into  the 
lake  with  his  oar.  Man  and  live  "water  moccasin"  in  the  same 
boat  was  not  conceivable.  And  there  is  plenty  of  reason  for  our 
common  respect  tor  this  large  water  snake,  which  reaches  5  or  barely 
6  feet.  The  lai^est  specimen  secured  measured  4^  feet.  Several 
specimens  in  hand  measure  in  girth  from  7-8  inches,  and  we  are 
positive  we  have  seen  individuals  with  a  circumference  of  10-12 
inches.  Especially  is  this  true  of  the  females  as  the  embryos  develop. 
Then  the  skin  is  sodbtended  that  -[^  to  |  of  an  inch  or  more  separates 
each  of  the  scales. 

Breeding. — This  species  is  ovoviviparous.  The  specimens  taken 
in  the  middle  of  June  showed  the  developmental  stages  little  ad- 
vanced. One  specimen  (No.  6,113),  2  feet  10  inches  long,  had  only 
14  embryos,  while  another,  4}  feet  long  and  about  S  inches  in  circum- 
ference, had  40  embryos.  It  is  rather  a  significant  fact  that  all  the 
lai^r  individuals  taken  are  females.  Either  the  large  males  were 
too  fast,  for  us  or  the  females  are  larger  or  occupy  more  exposed 
positions  and  may  prove  more  sluggish  or  braver.  The  individuals 
taken  from  July  15-November  1,  1912,  showed  the  embryos  much 
farther  advanced  and  some  had  unborn  embryos  26  or  more  cm.  long. 
One  specimen  (No.  6,256)  had  58  embryos,  32  on  the  left  side  and 
26  on  the  right  side.     The  normal  number  seems  to  be  35-40  embryos. 
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Food. — This  animal  will  eat  almost  any  animal  which  it  finds  in 
the  water  or  above  it,  provided  it  can  swallow  or  capture  it.  One 
specimen  (No,  6,116)  had  two  frogs  {Rana  sp.)  in  its  stomach; 
another  (No.  6,260)  had  a  small  warmouth  (ChtBnobryUiis  gviosua) 
and  a  third  had  other  fish  remains  which  were  not  to  be  identi- 
fied. Five  of  the  individuals  had  internal  parasites  in  the  stomach, 
or  about  |  of  all  the  snakes  so  troubled  were  of  this  species. 

12.  Tropidonotnt  htoUtni  (Linnam):  "Moecaain";  "Water  Mocaam";  Southera  Watar 
Snakei  Banded  WattrSuke.     Fig.  11. 

Ten  snakes  not  of  T.  taxispilolus  were  taken  in  the  swamp.  These 
are  so  variable  in  coloration  and  also  in  scutellation  that  we  hesitate 
to  add  to  the  confusion  which  obtains  in  the  interpretation  of  the 
fasciatus  group.  Many  varieties,  subspecies,  geographical  races,  forms 
or  phases  have  entered  the  literature  of  North  American  Natrices,  and 
these  are  based  mainly  on  temporal  and  ocular  scutellation,  number 
of  scale  rows  and  coloration.  These  cannot  alt  be  assigned  faunistic 
or  geographical  areas  and  most  of  them  are  as  yet  likely  to  appear 
in  one  region  if  a  large  series  be  taken.  The  group  is  very  variable 
and  some  of  the  forms  designated  may  be  variants  struggling  to 
assume  a  stable  varietal  form  or  geographical  place.  As  yet,  how- 
ever, this  gamut  of  variation  apparently  appears  independent  of 
geographical  environments  and  is  almost  possible  if  not  actually 
existent  in  one  region.  Therefore,  the  safer  and  more  conservative 
course  is  to  place  them  together  and  not  take  any  Cratagus  course 
until  more  certain  of  our  ground.  Intensive  localized  study  and 
possible  breeding  as  well  as  extensive  geographical  collecting  with 
few  personal  equations  seem  the  hopeful  solution  of  the  question. 

Coloration. — The  smallest  specimen  (No.  6,227)  in  coloration  is 
T.  Tkombifera  Hallowell.  There  are  32  dorsal  diamond-shaped 
rhombs  from  the  vent  forward.  These  are  formed  by  oblique  bars 
which  connect  the  uppwr  angles  of  the  lateral  row  of  spots  with  the 
alternating  dorsal  row.  The  species  T.  rhombifera  is  considered  to 
be  a  Mississippi  Valley  and  Texan  form,  yet  this  specunen  certainly 
accords  with  Cope's  and  Brown's  descriptions  of  T.  rhombifera  and 
Ditmar's  figure  of  it.  Cope  held  that  it  rarely  had  25  scales,  but . 
Brown  finds  that  more  than  half  of  his  specimens  were  with.  25  rows, 
and  we  firmly  believe  23  not  out  of  the  range  of  this  color  variation. 
Thus,  its  limit  clearly  overlaps  the  supposed  23-25  range  of  T. 
fasciatus.  The  specimen  at  hand  has  23-23-18  scales.  The  venter 
has  each  gastrostege  yellow  with  the  border  black.  Posteriorly, 
each  urostege  is  black-bordered,  thus  giving  two  rows  of  yellow  spots, 


,y  Google 


1915.]  NATURAL  SCIENCES   OF   PHILADELPHIA.  175 

and  the  under  surface  of  the  tail  consequently  looks  darker  than  the 
anterior  ventral  region.  These  black  liorders  unite  on  either  end 
of  the  gastrostege  and  thus  enclose  a  transverse  elliptical  central 
area  of  yellow.  Also  along  each  end  of  the  gastrostege  opposite  the 
lateral  spot  of  the  side  the  gastrostegal  black  border  encloses  another 
small  area  of  yellow.  Thus,  we  have  a  central  row  of  transverse 
yellow  gastrostegal  spots  and  a  row  on  either  end  of  smaller  encircled 
yellow  spots,  very  much  like  the  venter  of  T.  aympressicaudus  Kenni- 
cott  (see  description  Brown,  p.  34),  This  species  is  Floridan  and 
might  enter  the  Okefinokee.  Furthermore,  T.  compressicaudus 
walkeri  has  23  rows  of  scales  as  has  our  specimen.  Finally,  our 
specimen  (r/iomiiyer-like  on  dorsum  except  for  the  neck)  has  on  the 
neck  four  black  longitudinal  bands,  the  two  of  either  side  being 
connected  posteriorly.  The  labials  are  yellowish  with  dark  borders. 
There  are  no  bands  on  the  head.  Many  of  our  specimens — in  fact, 
practically  all — have  the  tail  quite  strongly  compressed  at  its  base  and 
heavily  carinated,  and  an  examination  oE  supposed  T.  f.  erytkrogaster, 
T.  f.  transBersa,  T.  cyclopium  and  T.  rhombijera  material  from  other 
localities  does  not  impress  us  that  this  relative  character  is  sufficient 
to  set  T.  compressicaudus  apart  as  a  separate  fonn  from  T.  fascicUus. 
Eight  of  the  ten  specimens  have  no  more  than  23  scales,  and  always 
this  number  in  the  middle  of  the  lx)dy;  three  having  23-23-19, 
two  23-23-17,  one  23-23-18,  one  23-23-20,  and  one  21-23-19. 
Some  of  these  may  well  be  T.f.  pictiveTUris,  and  were  so  identified  in 
the  field  with  only  Cope's  work  at  hand.  This  form  he  restricts  to 
Florida,  and  he  has  specimens  from  Gainesville  and  Palatka,  not  far 
from  the  Okefinokee.  He  considers  it  close  to  T.  compressicaudus 
in  coloration  of  the  belly.  But  some  of  our  specimens  clearly  have 
the  compresmcaudus-pictiventns  coloration  to  which  there  is  added 
the  reddish  abdominal  spots  of  T.  fasciatus  faaciatus.  One  specimen 
(No.  6,228)  has  no  lateral  or  dorsal  spots  apparent,  the  belly  an 
immaculate  salmon-pink,  except  under  the  tail  where  a  bluish-gray 
enters,  and  the  scales  strongly  carinated— all  characters  of  T.  fasciatus 
erytkrogaaler.  Some  specimens  show  the  lateral  space  with  reddish 
or  reddish-brown  of  T.  fasciatus  fasdatus.  Some  of  the  ten  showed 
the  yellowish  labials  vnth  strong  black  borders  and  most  of  these 
individuals  have  the  two  light  dots  close  to  the  suture  of  the  occipitals. 
One  specimen  (No.  6,119)  is  a  uniform  grayish  or  greenish-brown 
on  the  back  includii^  the  head  which  has  no  postocular  band,  and  the 
belly  is  whitish  or  yellowish-white  with  hardly  any  suggestion  of 
gastrost^ial  borders  (faded-out  brown).    Another  very  lai^e  speci- 
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men  with  a  few  reddish  bars  evident  on  the  sides  has  a  yellow  venter 
with  black  gastrostegal  borders  not  strong,  but  on  the  end  of  each 
gastrostege  the  blue-black  of  the  back  encroaches  for  J-J  of  an  inch 
and  makes  a  striking  lateral  border  for  the  yellow  of  the  middle  of 
the  venter.  Finally,  we  have  another  specimen  (No.  6,231)  with 
scales  21-25-21  and  dorsum  grayiah-black  above.  The  only  marks 
evident  are  transverse  white  dorsal  bands  J  scale  wide  which  become 
less  distinct  as  the  belly  is  reached.  The  entire  underparts  are 
grayish-white  with  gastrostegal  borders  grayish-black.  These  bor- 
ders surroundii^  the  urosteges  make  two  rows  of  encircled  spots  on 
the  under  surface  of  the  tful.  It  is,  we  believe,  a  T.fasdatus,  yet  far 
from  the  ordinary  coloration. 

Dimensions  and  Variations. — These  specimens  vary  in  length 
from  28-118.7  cm.,  the  tail  from  7.9-29  cm.,  or  3.5-4.5,  average 
3.7  in  the  whole  length;  gastrost^es  are  from  123-133,  the  urosteges 


Fig.  11.— Tropidonolus  fatciatus  (Linn.). 

from  67-85;  supralabiats  8;  infralabials  10,  rarely  11,  sometimes 
10-11  as  in  two  specimens  or  11-12  as  in  one;  the  temporals  are  1-3 
in  seven  specimens,  in  one  of  which  on  both  sides  the  first  temporal 
has  captured  the  normal  third  temporal  of  the  second  row;  in  No. 
6,118  the  temporals  are  1-2;  in  No.  6,226,  1-2  on  the  undestroyed 
side;  in  No,  6,225,  1-3  on  the  right  side  and  1-2  on  the  left  side. 
The  oculars  are  1-3  in  eight  specimens,  but  one  of  these  (No.  6,116) 
has  the  upper  and  lower  postocuiars  with  a  strong  start  towards 
subdivision,  which  if  completed  might  give  5  oculars  in  all;  in  No. 
6,119,  the  oculars  are  1-2,  and  No.  6,231  on  its  undestroyed  side 
has  1-2.  Thus,  we  see  in  ten  specimens  a  strong  tendency  for  the 
temporal  and  ocular  formulse  to  vary.  The  published  evidence  and 
material  at  hand  at  the  present  date  is  not  sufficient  to  determine 
whether  T.  compressicaudus  and  its  subspecies,  T.  bisedus,  T.  fascia- 
lus  and  its  subspecies  and  T.  rhombifera  are  other  than  of  the  T. 
fasciaius  assemblage,  and  thus  we  would  be  inclined  to  treat  them 
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until  the  group  is  very  carefully  collected,  bred  and  studied  from  a 
lai^e  seiies  from  several  of  their  supposed  geographical  habitats. 

Habits. — This  species  was  not  so  common  as  the  pied  water  snake. 
Like  it,  however,  this  snake  is  called  "water  moccasin"  by  the 
natives  who  fear  it.  One  evening,  one  of  us  accidentally  punctured 
his  thumb  on  the  teeth  of  a  recently  killed  snake  of  this  species. 
The  next  morning  several  of  the  native  family  very  concernedly 
wished  to  see  how  bad  the  thumb  would  be.  Unlike  the  pied  water 
snake,  it  is  fairly  common  on  the  water  prairies  and  about  the  edges 
of  the  islets  ("houses"  or  "heads")  of  the  prairies.  We  also  took 
this  species  In  the  water  ditches  on  the  outskirts  of  the  swamp  and 
along  the  lumber  railroad  ditches.  We  were  unable  to  find  a  single 
.  snake  of  this  species  along  the  larger  water  courses  where  the  pied 
water  snake  apparently  replaces  it.  It  seems  to  be  more  a  form 
of  the  moist  situations  on  the  islands  and  possibly  in  the  wooded, 
swampy  parts.  In  disposition  it  is  like  other  water  snakes,  but  is  a 
poor  second  to  it-s  relative,  T.  taxispilolus,  in  pugnacity. 

Food. — It  feeds  largely  on  aquatic  animals.  One  specimen  (No. 
6,116),  taken  May  30, 1912,  had  two  frogs  of  the  most  aquatic  species 
of  the  swamp  {Rana  sp.)  in  its  stomach  and  two  (Nos.  6,231  and 
6,115)  had  taken  a  southern  meadow  frog  {Rana  pipiens  spheno- 
cephala).    Only  one  of  the  ten  had  parasites  in  its  stomach. 

13.  StorariadalUTi  (Holbrook}:  DtKBy'sSoskc;  EkKBy'i  BtunnSiuike;  UtUeBtownSiukei 
BnnuiSiukaiGniuDdSiukei  Spotted  SoskciSpotlHlAddec;  Brown GrBHSoake.     Fie.  12. 

Two  specimens  (Nos.  6,237,  6,239)  were  secured  between  July  15 
and  November  1,  1912,  by  Mr.  Jackson.Lee,  of  Billy's  Island.  This 
form  and  its  congener,  the  red-bellied  snake,  are  commonly  asso- 
ciated with  dry  grounds,  but  certainly  at  some  seasons  within  the 
swamp  it  must  find  it  impossible  to  find  such  a  habitat,  and  it  may 
be  less  averse  to  wet  situations  than  once  thought. 

Coloration. — Both  specimens  have  the  usual  grayish-brown  or 
ash-gray  on  the  upper  surface  with  the  pale  vertebral  line  bordered 
by  black  dots.  The  vent«r  is  white  or  yellowish-white  in  alcohol 
and  the  row  of  dots  near  either  end  of  the  gastrostege  is  present. 
Besides  these,  there  are  finer  dots  widely  separated  over  the  whole 
belly.  The  neck  has  a  black  band  extending  from  the  ends  of 
gastrosteges  Nos.  3-5  across  the  angle  of  the  mouth  to  the  mid-dorsal 
line  where  it  meets  its  fellow  of  the  other  side.  In  front  of  this  bar 
a  white  band  of  belly  color  reaches  across  the  sixth  and  seventh 
infralabials  and  on  the  sixth  and  seventh  supralabials.  The  3d-5th 
8Upr«labials  and  the  same  infralabials  are  almost  entirely  black. 
12 


,y  Google 


178 


PROCEEDINGS   OF   THE   ACADEMY   OF 


[Mar., 


Several  of  the  other  labials  are  with  large  black  spots  or  mai^DS. 
The  dorsal  head  plates  of  body  color  are  with  a  strong  sprinkling  of 
black.  One  specimen  (No.  6,239)  superficially  looks  almost  as 
black  as  the  specimen  of  the  red-bellied  species  did. 

Dimensions  and  Variations.— The  gastrosteges  were  135  aad  138, 
respectively;  the  urosteges  62  and  48,  The  total  lengths  were 
24.4  cm.  and  29.3  cm.;  the  tails  5.8  and  5.2  cm.  or  4^  and  5J  in  the 
total  length.  There  are  7  supralabials  with  the  eye  resting  on  the 
3d  and  1th;  the  infralabials  7;  noloreal;  temporals  1-2;  anal  plate 
divided,  in  one  specimen  with  a  half  gastrostege  in  front  of  it.  The 
oculars  of  No.  6,237  are  1-2  on  both  sides,  but  on  the  right  side  the 
preocular  is  almost  divided  into  two,  while  No.  6,239  the  oculars 
are  2-2.  This  character  coupled  with  the  scales  15-15-15  in  both 
specimens  raises  the  quen,'  whether  15  or  17  rows  of  scales  and  2  or  1 


Fig.  12. — Upper  figures,  Sloreria  dekagi  (Holl),).    Lower  figures,  S.  ocdpilo- 
macalata  (Slorer). 

preoculars  are  constant  differences  between  S.  occipitomacutata  and 
S.  dekayi  as  commonly  held.  Besidcd,  the  red-bellied  specimen 
shows  greater  variation  in  preoculars  by  being  3  instead  of  2. 

Habits. — This  species  is  nocturnal,  spending  the  day  beneath  logs 
and  stones  in  rocky  situations  as  well  as  in  meadows.  Several 
times  the  authors  have  found  it  in  low  fields  near  a  marshy  stream. 

Food  and  Breeding. — The  DeKay's  snake  is  not  wholly  insectivo- 
rous, as  one  specimen  had  8  gastropods  (shells  missing)  in  its  stomach. 
One  specimen  had  17  small  developing  eggs,  14  being  on  the  left 
side.  Inasmuch  as  this  was  taken  after  July  15,  this  would  doubtless 
indicate  that  this  particular  specimen  of  this  ovoviviparous  species 
would  not  have  given  birth  to  young  until  late  summer  or  early  fall. 


One  specimen  (No.  6,238)  taken  on  Billy's  Island  between  July  15 
and  November  1, 1912,  after  our  departure.    This  comes  well  within 
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the  range  of  the  species.  This  small,  largely  Doctumal  iDhabitant 
beneath  stones,  logs  and  other  cover  usually  averages  smaller  than 
S.  dekayi,  and  our  specuneu  proves  smaller  than  the  two  specimens 
of  the  latter  species  taken  in  the  awamp.  The  tail  is  lost,  the  speci- 
men measurii^  17.9  cm.  to  the  vent.  The  gastrosteges  are  120; 
scales  15-15-15;  temporals  1-2;  supralabials  6;  tnfralabials  7. 
Unlike  most  of  the  descriptions,  the  ocular  formuls  are  3-2  for  both 
sides,  instead  of  the  2  preocular  conditioii  usually  noted.  On  the 
right  side  of  the  head  appears  a  small  supranasal  above  the  nostril 
and  at  the  common  comer  of  the  intemasal,  prefrontal  and  two 
nasals.  On  the  left  side  is  a  similar  plate  not  touching  the  intemasal. 
Other  specimens  from  other  Georgian  localities  (Dr.  J.  C.  Bradley, 
collector)  reveal  no  such  condition,  and  the  present  specimen  may 
have  had  some  accident,  although  it  is  not  especially  apparent. 

The  head  in  front  of  the  three  occipital  color  spots  is  much  darker 
than  the  rest  of  the  body;  in  alcohol  it  looks  black — in  fact,  darker 
than  any  other  specimen  oE  the  species  we  have  ever  recorded. 
The  characterbtic  light  spot  of  the  fifth  supralabial  is,  however,  not 
wholly  obscured.  This  specimen,  like  Hay's  record,  had  a  slug  in 
its  stomach  and  insect  remains  in  its  rectum. 

IS.  HaldBI  BtriatUla  (Linn);   Broirii  Snake;   Worm  Snake;  Ground  Snake;    Utile    Stdped 
Snake.     Plate  111,  £«.  4. 

One  specimen  was  secured  on  Billy's  Island.  In  the  Central 
States  this  small  snake  extends  from  Minnesota  to  Texas,  while  in 
the  Eastern  States  its  range  from  Virginia  southward  has  not  its 
southern  limit  well  determined.  We  can  find  no  definite  locus 
beyond  W.  J.  Taylor's  (Cope,  1900,  p.  1010)  record  for  Nashville, 
Ga.,  which  is  50  miles  northwest  of  the  Okefinokee  Swamp.  Ditraars" 
gives  it  as  extending  to  Florida,  where  it  might  well  be,  but  in  this 
State  Loennberg  (1895,  pp.  317-339)  did  not  secure  it. 

Coloration. — The  field  description  of  the  color  of  this  specimen  is 
as  follows:  Color  of  the  back  with  the  skin  bluish  and  scales  brownish 
or  opalescent;  each  scale  with  fine  speckings,  which  sometimes 
assume  a  black  edge  on  tJie  cephalic  end  of  the  scale.  The  color  of 
the  dorsal  scales  extends  onto  the  ends  of  the  gastrosteges,  fine 
speckings  accompanying  it.  The  gastrosteges  are  greenish-yellow 
or  opalescent.  A  pinkish-like  area  occurs  on  the  side  of  the  head. 
It  crosses  the  last  lower  labial,  the  4th  and  5th  upper  labials  and 
first  temporal  and  cephalic  ends  of  the  second  row  of  temporals. 
It  then  fades  as  it  crosses  the  middle  of  the  occipital  plates.     The 

"  1907.    The  Reptile  Book,  p.  271. 
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venter  of  this  adult  did  not  impress  us  as  salmon-colored.  The 
total  length  is  223  mm.  and  the  tail  34  mm.,  or  6^  times  in  the  total 
length.  In  other  specimens  from  other  regions  the  short  tail  ranges 
from  5^7i  in  the  total  length.  The  loi^est  specimen  of  this  species 
we  have  seen  reached  283  mm.  There  is  no  particular  deviation 
from  the  normal  in  the  scutellation  of  this  specimen.  The  eye 
rests  on  the  4th  supralabial  and  on  the  posterior  end  of  the  third 
supralabial.     The  ventral  plates  are  134,  the  subcaudals  37. 

Habits. — This  specimen  was  found  a  rod  from  the  thick,  swampy 
cypress,  edge  of  Billy's  Island.  Associated  with  it  was  one  of  the 
few  salamanders  found  on  the  trip.  The  ground  was  decidedly 
moist,  yet  the  vegetation  was  of  the  pine-barren  type.  Inasmuch 
a-s  it  was  under  the  cover  of  a  more  or  less  disintegrated  log  when 
taken  (mid-forenoon),  we  conclude  that  it  is  distinctly  a  nocturnal 
form.  This  specimen  had  no  food  within  its  alimentary  tract,  but 
its  habitat  and  previous  assertions  regarding  its  food  suggest  that 
it  feeds  on  worms,  larvee  of  insects,  etc. 

Breeding. — It  is  well  established  that  this  species  is  ovoviviparous. 
Hay"  (p.  397)  discovered  a  female  with  5  embryos.  Strecker  (p.  50)** 
has  a  specimen  with  seven  embryos,  and  Ditmars  (1907,  p.  272) 
records  that  a  captive  "gave  birth  to  seven  young  on  the  20th  of 
August."  This  lone  female,  secured  June  15, 1912,  has  six  embryos. 
These  masses  in  length  range  from  15-18  mm,;  in  width  from  6-7 
mm.  The  membrane  about  each  is  practically  transparent;  the 
embryo  lays  in  the  middle  of  one  side  presenting  an  apparent  cephalic 
and  caudal  yolk  mass  which  actually  on  the  opposite  side  proves 
continuous  from  one  end  to  the  other. 

In  this  species  we  discovered  no  parasites,  external  or  internal, 
and  of  its  enemies  know  nothing. 

IB.  Ttumnophit  lanrltn*  ImImiiI  (Kennicott)-  SouUins  Ribboa  Sonkei  Southua  Ribuid 
Snake;  OsKa-SutlieD'a  Snike.     Fig.  13. 

Ten  specimens  in  all  were  taken  within  the  swamp.  Its  occurrence 
in  Okefinokce  Swamp  proves  interesting  in  the  light  of  Ruthven's 
distribution  map  for  this  species.  He  considers  it  still  a  question 
whether  this  species  goes  north  of  the  Florida-Georgia  line.  Of  it 
he  writes:" 

*  Hay,  O.  P.  The  Batrachians  and  Reptiles  ot  the  State  of  lodiana,  pp.  409- 
QlQ,MianaDepl.GeoLandNal.liesoiiTcea,17thAnn'lRept.  1861.  Indianapo- 
liB,  1892. 

*  Strecker,  J.  K.,  Jr.  Contributions  to  Texan  Herp«tology,  Baylor  Univ.  Bull., 
Vol.  XII,  No.  1,  January,  1909. 

"  Ruthven,  A.  G.  Variations  and  Genetic  Relationshipa  of  the  Garter  Snakes, 
U.  S.  N.  M.  BvU.,  No.  61,  p.  108. 
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"As  at  present  known,  the  range  of  sackeni  is  confined  to  the 
southern  part  of  the  coastal  plain,  in  southern  Mississippi  and 
Florida.  This  physically  recent  feature  with  its  low  altitude  (nowhere 
more  than  a  few  hundred  feet  above  sea  level)  is  characterized  by 
scores  of  stagnant  rivers,  lakes,  lagoons  and  swamps.  The  tem- 
perature and  humidity  are  high  and  the  rainfall-evaporation  ratio 
exceeds  110  per  cent.  (Transeau,  1905).  The  vegetation  is  rich,  and 
consists  of  such  forms  as  white  cedar,  sweet  bay,  magnolia,  tupelo 
gum,  swamp  Cottonwood,  cypress,  Quercus  Uxana,  etc.,  in  the  swamps, 
and  several  species  of  pines  on  the  higher  ground.  As  far  as  I  have 
been  able  to  find,  the  form  has  never  been  recorded  outside  of  Florida, 
although  Bitmars  (1907,  p.  219)  states  that  it  is  distributed  in  the 
'coast  r^ons  of  South  Carolina  and  Georgia;  Florida  generally.' 
Certainly,  typical  sackeni  may  be  expected  to  occur  somewhat  north 
of  the  latitude  of  the  northern  boundary  of  Florida,  but  in  this 
general  region  it  comes  in  contact  with  sauntus,  and  the  status  of 
the  two  forms  in  the  intermediate  region  must  be  examined  before 
the  northern  boundary  of  sackeni  can  be  even  approximately  fixed. 
I  must  confess  to  have  examined  but  few  specimens  from  the  debat- 
able region,  but  the  fact  that  aauritiis  specimens  from  the  coastal 
plun  from  North  Carolina  northward  show  a  much  closer  affinity 
to  sackeni  than  those  from  central  Alabama  would  seem  to  indicate 
that  true  sackeni  pushes  farther  up  the  Atlantic  coast  than  in  the 
interior,  possibly  into  Georgia  and  South  Carolina,  as  Ditmars 
indicates,  which  might  also  be  expected  in  view  of  its  more  aquatic 
habits  and  its  association  with  the  coastal  plain  conditions  through- 
out the  greater  part  of  its  range." 

Coloraium. — A  color  description  of  a  live  specimen  captured  on  ■ 
Billy's  Lake  is  as  follows: 

The  venter  is  opalescent  with  an  opalescent  coppery  brown  on 
the  ends  of  the  gastroateges.  In  water  the  two  lower  rows  of  scales 
look  greenish-brassy  and  the  lateral  stripe  .straw-colored.  The  row 
above  the  lateral  stripe  is  bordered  by  a  line  of  black  specks;  the 
back  scales  are  olive  and  the  dorsal  row,  much  like  in  color  the  two 
lowest  side  rows,  is  defined  on  either  side  by  fine  black  specks.  The 
dorsal  row  is  practically  absent  on  the  caudal  two-thirds  of  the 
body.  Black  postoeular  stripe  over  the  upper  labials.  Three  other 
specimens  in  life  did  not  impress  us  as  rich  brown  or  dark  as  T. 
sauriltis  and  appeared  more  slender. 

Supplementary  notes  of  color  from  alcohol  and  formol  specimens 
are:    In  some  specimens,  the  dorsal  stripe  extends  to  a  position 
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opposite  the  aaiis;  in  one  individual  also  along  the  tail;  in  most, 
however,  it  is  prominent  only  on  the  neck.  Nowhere  does  it  have 
the  color  of  the  lateral  stripes  except  possibly  on  the  neck  re^on. 
When  the  body  is  distended  the  intervab  between  the  scales  have 
regular  light  specks  or  lines  as  T.  saurilus.  Rarely  the  lateral 
stripes  become  more  or  less  obscure,  but  not  wholly  absent.  The 
dorsal  stripe  covers  the  median  dorsal  rows  and  two  half  rows  and 
the  lateral  stripe  is  on  the  3d  and  one  half  on  the  4tb  row  of  scales. 

Dimensions  and  Varialions. — The  specimens  vary  in  length  from 
31-71.5  cm.  {12J-28  inches).  The  latter  length  compares  favorably 
with  T.  saurilus  lengths,  but  the  specimens  may  average  smaller  than 
that  species,  though  the  average  of  the  ten  specimens  is  48  cm.  (19| 
inch&s).  The  extreme  slimness  of  the  species  adds  to  its  diminutive 
appearance.  The  tail  ranges  from  11.2-23.5  cm.  in  length  or  2.9- 
3.25  (average  3)  times  in  the  total  length.  The  gastrosteges  vary 
from  149-159,  average  154,  where  Ruthven's  extreme  begins  and 
almost  coincident  with   his  lower  extreme  for  T.  saurilus.     In  all 


Fig.  13. — Thamnophis  saurilus  aackeni  (Kean.). 

the  anal  plate  is  entire.  The  urosteges  range  from  95-114,  in  tietter 
accord  with  the  range  of  Ruthven's  T.  proximua  and  far  below  his 
range  for  T.  s.  sackeni.  The  scale  formula  b  19-19-17,  except  in 
one  where  only  19-17-17  obtains.  The  oculars  are  1-3  except  in 
two  instances,  in  one  specimen  (No.  6,123)  they  are  1-4  on  both 
sides,  in  another  (No.  6,235)  they  are  2-3  on  the  right  side  and 
normal  on  the  left;  the  supralabials  remain  constantly  8  for  all  the 
specimens  and  the  eye  rests  on  the  4th  and  5th  supralabials;  the 
infralabials  are  10  except  in  two  specimens  where  11  were  recorded 
on  the  right  side.  The  temporals  are  asually  1-2,  rarely  1-3;  if 
the  third  row  be  counted,  it  may  be  2  or  3  or  rarely  4  in  number. 
All  in  all,  the  relationships  of  T.  proximus,  saurilus  and  sackeni 
become  closer  as  possible  intergrading  localities  are  studied,  and  no 
distinction  proves  so  constant  as  the  supralabial  character  which 
is  not  absolute. 

Haints. — ^This  attractive  snake  is,  to  our  minds,  even  more  aquatic 
than  T.  saurilus,  and  may  be  found  about  the  open  water  courses, 
on  the  open  "prairies,"  aloi^  the  wooded  parts  of  the  Suwanee 
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River,  in  the  moist  situations  of  the  wooded  parts  of  the  islands,  if 
not  also  in  the  dense  cypress  thickets.  It  is  beautiful  and  is  extremely 
lithe  of  body.  It  frequents  the  edges  of  the  little  "houses"  or  islets 
on  the  prairies,  coursing  among  the  water  plants  like  a  true  water 
snake.  Of  its  expert  swimming  ability  we  had  one  fine  illustration. 
On  the  widest  part  of  Billy's  Lake  we  noticed  a  small  snake  several 
rods  ahead.  It  was  halfway  across  in  its  course.  We  raced  to  head 
it  off,  and  swift  and  straight  it  did  make  its  course.  It  had  almost 
reached  the  other  shore  when  one  of  us  hit  at  it,  only  to  see  it  dive 
deftly.  It  remained  under  water  for  a  short  time  and  soon  re- 
appeared on  its  back  trail.  We  circled  slowly  towards  it  and  when 
near  it  stopped.  It  came  immediately  to  the  boat,  apparently  more 
from  curiosity  than  from  exhaustion.  This  species  mu-st  be  accredited 
with  very  good  aquatic  skill  and  endurance. 

Food.— Its  food  is  mainly  small  aquatic  animals.  In  one  specimen 
were  insect  remains.  Frogs  seem  to  be  a  prominent  food  with  this 
species.  Four  of  the  ten  had  eaten  frogs,  one  having  two  southern 
meadow  frogs  {Rana  pipiens  spkenocephala)  in  its  stomach  and 
another  had  one  of  this  same  species.  Another  snake  had  captured 
the  cricket  frog  {Acris  gryllus)  and  a  fourth  had  eaten  a  pine-wood'a 
tree  frog  {Hyla  Jemoralis),  all  these  frogs  except  the  last  suggesting 
an  aquatic  foraging  ground  for  the  species.  Besides  the  frogs,  there 
were  indications  that  they  occasionally  eat  fish  and  other  animals 
of  the  water. 

Breeding. — ^Three  specimens  taken  in  the  early  part  of  July  showed 
the  egg  development  to  be  not  far  advanced.  One  had  5  eggs, 
another  8  and  one  10.  The  number  of  young  of  this  ovoviviparous 
snake  is  comparatively  few  and  must  be  bom  in  late  summer  or  early 
fall. 

Parasiles. — This  species  and  its  relative,  T.  sirtalis  ordinatus,  were 
badly  afflicted  by  internal  parasites.  In  one  specimen  there  were 
parasites  in  the  stomach,  others  partly  in  the  abdominal  cavity  and 
partly  through  the  peritoneum  and  still  others  solely  between  the 
peritoneum  and  ths  skin.  In  another  specimen  these  occur  in  the 
cephalic  region  and  appear  from  the  outside  like  large  protuberances. 
They  lie  just  beneath  the  skin  or  imbedded  in  the  muscles. 


The  garter  snake  is  common  in  the  swamp,  and  the  local  name, 
"highland  moccasin,"  indicates  that  the  natives  consider  it  more 
upland  and  terrestrial  than  the  Natricea  or  Thamnopkis  s.  sackeni. 
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Coloration. — ^The  specimens  at  hand  all  correspond  very  closely 
with  T.  sirtalis  ordinatus  (Linnieus),  though  our  use  of  the  sub- 
specific  name  above  does  not  commit  us  to  full  recognition  of  the 
worth  of  this  subspecies.  The  lateral  stripe  is  absent  or  very  indis- 
tinct in  one  or  two  specimens.  The  dorsal  stripe  is  very  distinct  in 
only  one  specimen  (No.  6,221).  In  all  the  others  it  is  entirely  absent 
or  indistinct.  In  some  specimens  the  three  rows  of  spots  of  each 
side  show  very  beautifully;  on  the  venter  the  snakes  are  bluish-gray, 
except  for  the  throat  and  chin  which  are  yellowish-white.  There  is  a 
black  spot  near  the  end  of  each  gastrostege.  In  some  specimens 
the  cephalic  gastrostegal  borders  are  black  and  thus  connect  the 
gastrostegal  spot  of  cither  end  of  the  gastro-stege.  In  two  specimens 
these  spots  are  practically  absent  or  obscured.  One  example,  the 
lat^est,  is  melanistic  in  appearance  and  the  end  of  each  gastrost^e 
and  its  gastrostegal  spot  is  covered  with  the  dark  body  color.  In 
all  the  supralabials  are  dark  edged,  but  the  infralabiats  are  immaculate 
except  in  two  or  three  of  the  largest  specimens,  where  there  are  dark 
edges  as  on  the  supralabials. 

Dimensions  and  Varialions. — The  fifteen  specimens  vary  in  length 
from  32.7-78.2  cm.  (13-28^  inches);  the  tail  is  7-17.6  cm.  or  -Vm 
4|  in  the  total  length  (average  4^);  the  gastrosteges  have  a  small 
range  from  136-146,  or  average  141  (ten  of  the  fifteen  have  141  or 
140);  the  urosteges  arc  66-77,  or  average  70.  The  scale  rows  are 
very  constant,  being  19-19-17,  except  in  No.  6,223  where  they  are 
19-19-15;  the  supralabials  7;  the  infralabials  10  except  in  one  case  of 
11.  In  all  the  loreal  is  present  and  the  oculars  are  consistently  1-3, 
except  in  two  specimens  where  they  are  1-4  on  one  side;  six  of  the 
^ecimens  have  the  temporals  1-2  on  both  sides,  one  specimen  1-3 
on  both  sides,  and  eight  specimens  with  the  temporals  1-2  on  one 
side  and  1-3  on  the  other  side.     The  anal  plate  is  entire. 

Breeding. — Of  this  ovoviviparous  snake  we  took  only  two  females 
with  embryos  developing.  The  largest  specimen  (No.  6,160),  taken 
June  26, 1912,  had  25  embryos  or  eggs  little  advanced  In  development. 
Another  small  specimen  had  only  8  embryos  in  it.  From  the  con- 
dition of  these  eggs,  birth  could  not  come  before  the  middle  of  August 
or  later  as  with  our  garter  of  the  North. 

Food. — This  form  was  found  to  be  one  of  the  most  terrestrial  of 
the  snakes  of  the  swamp,  both  in  the  places  where  captured  and  by 
local  reputation  and  by  examination  of  their  food  contents.  One 
snake  bad  eaten  the  small  dwarf  or  oak  toad  {Bufo  quercicus)  and 
another  had  two  of  this  species.     In  two  instances,  the  larger  southern 
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toad  (Bw/o  I.  tenUginosus)  proved  the  prey.  Two  others  had  eaten 
the  narrow-mouthed  frog  {Engystoma  carolinense)  and  the  pme- 
wood's  tree  frog  {Hyla  femoralis).  In  two  speciraena  many  small 
beetles  were  found  in  the  stomachs  with  the  frogs  and  one  had 
nothing  but  beetles.  All  except  one  of  the  specimens  with  food  had 
Anura,  and  beetles  seemed  the  second  important  food  of  this  species. 
Parasites. — Three  of  these  snakes  were  afflicted  with  internal 
parasites.  The  natives  call  this  species  "highland  moccasin," 
because  of  its  habitat  and  because  of  its  supposed  poisonous  nature. 
Certainly,  it  is  strange  that  in  their  crude  way  this  observing  and 
simple  people  should  have  associated  it  with  Tropidonotus,  as  they 
surely  do  in  calling  it  "highland  moccasin,"  in  contradistinction 
to  "water  moccasin." 


The  water  moccasin  is  common  in  the  swamp.  In  the  three 
collections  from  the  swamp  we  have  sixteen  specimens,  seven  taken 
between  May  29-July  15,  1912,  seven  from  July  15-November  1, 
1912,  and  two  taken  in  the  fall  of  1913. 

Coloration. — The  smallest  specimen  taken,  measuring  38.3  cm., 
shows  a  decided  similarity  to  A.  ctmiorlrix  in  coloration,  only  the  body 
color  is  more  brownish  than  the  light  brown  or  drab  of  the  copper- 
head. There  are  thirty-two  vertical  bars  in  twos,  these  individual 
bars  being  one  or  two  scales  wide.  In  the  cephalic  half  of  the  body 
two  bars  of  one  side  alternate  with  two  of  the  other  side.  Two  bars 
form  a  diamond  inclosing  an  area  of  the  lighter  body  color.  In  this 
lighter  area  there  is  usually  a  small  spot  of  color  like  the  bars.  In 
the  caudal  half  of  the  body  the  two  bars  of  one  side  may  be  opposite 
two  of  the  other  side  and  unite  across  the  back,  making  a  cross-band. 
On  the  tail  are  seven  cross-bands.  The  caudal  half  of  the  tail,  both 
dorsum  and  venter,  is  greenish-yellow  in  this  small  specimen.  This 
stage  of  the  moccai^in  the  natives  consider  another  species,  "the 
green-tailed  moccasin."  Opposite  the  intervals  between  two  sets 
of  bars  and  opposite  the  space  inclosed  by  two  bars  there  is  on  the 
end  of  the  gastrostege  a  black  spot  1§  the  width  of  the  gastrostege. 
In  the  front  half  of  the  body  the  black  spots  of  one  side  of  the  venter 
alternate  with  those  of  the  other  side.  In  the  caudal  region  where 
the  sets  of  bars  are  opposite  each  other  a,s  are  the  intervals,  these 
gastrostegal  spots  also  are  opposite,  merge  and  are  not  so  conspicuous. 
As  the  snakes  get  oltler  the  dark  ventral  blotches  become  less  dis- 
tinct and  the  yellow  or  yellowish-white  ground  color  of  the  venter 
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more  dominant,  the  cross-bands  of  the  back  almost  disappear  or 
persist  last  in  the  cephalic  half  of  the  body,  also  occasionally  near 
the  anus.  In  all  (except  two)  of  the  large  specimens  the  tail  is 
perfectly  black  on  the  venter,  and  this  usually  extends  ahead  of  the 
anus  for  20-30  gaatroateges;  in  one  large  specimen  (No.  6,214)  the 
same  ventral  area  both  ahead  of  the  anus  and  on  the  underside  of  the 
tMl  was  merely  heavily  blotched  with  black.  In  the  young  speci- 
mens the  labials  are  heavily  marked  with  rich  brown  which  is  more 
or  less  obscure  in  adults.  Usually  the  upper  labials  in  the  adults 
are  immaculate  or  ^vith  few  dark  spots,  but  the  infralabials  retain 
more  or  less  of  the  brownish  markings  of  the  young  stage.  The 
postocular  brown  band  bordered  below  by  the  yellowish  labial  line 
and  above  by  a  pale  streak  is  persistent  in  all. 


Fig.  14. — Aiu:utrodon  piscivoras  Lacep. 

Dimensions  and  Variations. — These  specimens  vary  in  length 
from  38.3-96.7  cm.,  the  tail  6.5-15,1  cm,,  or  usually  6  times  in  the 
total  lei^h,  the  range  being  5^-6}  times;  the  gastrosteges  are 
133-144,  the  average  141;  the  urosteges  45-52,  the  average  48; 
anal  entire;  usually  the  first  urostege  is  divided,  then  follows  25-30 
entire  individual  urosteges,  with  the  remaining  caudal  ones  divided. 
The  stroi^iy  keeled  scale  rows  range  from  28-25-23  to  25-25-21, 
in  all  the  count  being  25  around  the  middle  of  the  body;  usually  the 
supralabials  are  8  in  number,  five  of  the  sixteen  specimens,  however, 
have  variations.  One  has  7  on  the  right  side  and  9  on  the  left  side, 
two  specimens  9  and  8  and  two  8  and  7;  the  3d  and  6th  supralabials 
are  largest;  eye  resting  on  the  3d,  except  in  three  instances  where 
9  supralabials  occur.  Then,  the  eye  rests  on  the  4th,  because  the 
extralabial  comes  in  the  normal  second  or  third  area.     The  approach 
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to  Toxicophis  pugnax  B.  and  G.  ia  carried  even  closer  in  several. 
In  No.  6,210  with  7-8  supralabials  the  triai^ular  point  of  the  second 
labial  has  been  forced  just  above  the  labial -border  on  the  right  side 
and  OQ  the  left  side  just  reaches  it;  in  Nos.  6,213  on  the  left  side 
and  6,133  on  the  right  side  it  enters  the  labial  border,  while  in  No.  • 
6,129  the  point  is  just  excluded  from  the  border.  The  infralabiais 
range  from  10-11,  the  latter  number  predominating.  Besides  the 
inferior  loreal,  this  species  occasionally  has  another  loreal  in  front 
of  the  pit,  as  in  the  copperhead,  and  the  absence  of  this  plate  is  not  so 
constant  for  A.  piscivorus  as  it  might  be  thought.  In  No,  6,215 
it  appears  on  both  sides  cut  off  from  supralabial  No.  2;  in  No,  6,127 
it  appears  on  the  left  aide;  in  Nos.  6,130  and  6,132  it  is  on  the  right 
side.  Thus,  in  five  of  the  sixteen  this  distinguishing  character 
htetween  A.  contortrix  and  A.  jnadvarus  appears  in  the  latter.  The 
temporals  may  be  2-2,  3-3,  4-4,  4-5,  5-4,  6-4,  6-5.  The  oculars 
are  usually  2-3,  though  2-2,  2-4,  3-2,  3-3,  3-4  and  4-3  also  occur. 

HabiU. — The  "moccasin"  b  the  Crotaline  snake  of  the  swamp. 
It  frequents  the  thidtety  edges  of  the  cypress  ponds  on  the  islands, 
occurs  around  the  wooded  edges  of  the  water  stretches  and  where 
the  woods  of  the  island's  border  meet  the  piney  woods,  also  aloi^ 
the  water-courses  and  quite  generally  through  the  swamp.  On  the 
prairies  they  are  not  so  common  aa  in  the  wet,  woody  parts.  They 
lie  on  the  little  hummocks  above  the  water  and  slide  in  at  one's 
approach.  The  Okefinokee  Swamp  is  no  place  for  the  collector 
who  has  been  reared  in  harmless  snake  country  where  the  method 
of  capture  is  to  step  on  your  prey.  One  of  the  authors  instinctively 
tried  it  on  a  supposed  T.  taxispilotus,  and  fortunately  just  missed 
one  of  the  biggest  of  the  sixteen  moccasins  captured.  They  are 
rather  sluggish,  yet  those  who  know  poisonous  snakes  handle  them 
very  carefully.  In  spite  of  the  presence  of  so  many  moccasins,  the 
children  go  barefoot.  On  the  huntit^  trips  tor  bear  and  deer  the 
men  of  the  Lee  family  frequently  travel  all  day  barefoot,  and  Mr. 
Bryant  Lee  has  twice  been  bitten  in  the  large  toe  by  a  moccasin. 
In  such  cases,  usually  the  dogs  which  are  ahead  avoid  the  snake,  but 
the  hunters  immediately  behind  step  on  them.  In  both  of  these 
injuries  the  patient's  leg  and  part  of  his  side  swelled  to  twice  their 
normal  proportions.  He  recovered  from  both  experiences.  These 
simple  people  could  find  no  cure  tor  it  and  in  the  second  ca.se  thought 
some  "Cuban  relief"  eflScacious.  We  suspect  the  ingredients  of 
this  nostrum  to  be  alcohol,  although  we  are  not  positive  of  it.  The 
presence   of  such   creatures   as   alligators,   alligator  snappers   and 
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moccasins  do  not  deter  the  family  from  swimming.  One  day  our 
■  whole  camp  and  the  male  members  of  the  Lee  family  took  a  swim 
at  Billy's  Lake  landing,  and  soon  a  moccasin  swam  from  one  hummock 
to  another  through  the  party's  midst  and  the  snake  was  captured 
as  well.  In  another  instance  one  of  the  small  iwys  came  into  camp 
with  a  large  dead  moccasin  in  one  hand  and  a  live  spreading  adder 
in  the  other.  Upon  inquiry  we  found  that  the  boys  went  in  bathing 
in  a  small  pool  2x6  feet  near  their  house  only  to  find  two  large 
moccasins  there  before  them.  One  they  killed,  the  other  escaped. 
These  side  lights  which  we  would  think  make  life  precarious  shows 
how  the  natives  view  existence  in  such  an  environment.  None 
of  our  specimens  is  more  than  ej  inches  in  circumference,  but  the 
Lees  assert  that  they  reach  9  or  10  inches  or  even  more.  This 
snake  is  dangerous,  pugnacious  and  ill-natured  if  tormented  or 
pinned  beneath  a  log  oT  pushed  into  a  comer,  and  care  needs  to  be 
exercised  after  your  game  is  supposedly  dead,  for  the  striking  pro- 
pensity is  one  of  the  last  to  leave  the  reflexive  dead  reptile.  As 
one  member  of  the  party,  a  hater  of  snakes,  said,  "After  it  is  dead, 
give  it  two  more  licks  for  safety's  sake." 

Breeding. — This  snake  is  ovo viviparous.  Two  females  taken 
June  10  and  22,  1912,  respectively,  each  (Nos.  6,131,  6,130)  had  5 
embryos  not  far  advanced.  Another  taken  June  12,  1912  (No. 
6,127),  had  lOembryosinabout  the  same  stage,  and  another  specimen 
(No.  6,213)  taken  between  July  15  and  November  1,  1912,  had  5 
embryos,  some  of  which  were  not  far  from  hatching. 

Food. — The  food  of  this  species  is  considered  to  be  fish,  frogs  and 
other  aquatic  animals.  They  seek  the  transient  pools  of  the  islands 
for  stranded  killifishes  and  tadpoles.  One  individual  had  a  young 
soft-shelled  turtle  (PlatypeUis  ferox)  in  its  stomach  and  others 
fish  remains.  The  other  individuals  had  each  a  frog  (Rana  sp.)  in  the 
stomach. 

Parasites. — Several  of  the  snakes  had  in  the  stomach  and  intes- 
tines parasites  among  the  food  and  at  other  times  the  parasites 
alone.  In  fact,  only  the  spreading  adder  excelled  it  in  the  number 
of  specimens  with  parasites,  six  of  the  sixteen  moccat^ios  having 
them  and  these  six  being  ^  of  all  the  snakes  thus  afflicted. 

tiltli^r;  Oround  Raltluuke;  Small  Riitt1«Di.ke: 


One  specimen  was  taken  May  31,  1912,  four  specimens  from 
July  15-November  1,  1912,  by  the  Lees,  and  another  Septemlwr, 
1913,  by  Prof.  J.  C.  Bradley  and  Paul  Battle. 
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Coloration. — In  coloration  they  agree  very  well  with  the  descrip- 
tions for  the  species,  the  red  vertebral  line  being  very  conspicuous, 
as  are  the  three  rows  of  alternating  black  spots  of  either  side.  The 
venter  is  whitish  with  numerous  black  blotches  and  spots. 

Dimenmons  and  Variations. — The  measurements  of  the  -six  are  as 
follows: 

Gaslro-  Total 

No.  st«Kea  Urosteges.  length.  Tail. 

6,243... -.. -..-,..  143       27      35.1  cm.       3.7  cm. 

6,244 ...„ 136       36      25.5  "       3.3  " 

6,245. 132       34      23.5  "       3.5  " 

8,246..-. 143       31      48.3  "       6.0  " 

6,247, 135       33      52.3  "       6.5  " 

6,109.. 146       32      39.5  "       5.0  " 

Supra-  Infra- 
No.                                 Scales.  labials.  labiab.  Rattles. 

6,243 ,. 23-23-20  10-1 1  11-11  2 

6,244... 22-21-21  10-10  1 1-1 1  1 

6,245. 21-21-19  10-11  U-ll  1 

6,24&.... 23-23-17  10-10  U-U  5 

6,247- 25-23-18  10-10  ll-U  3 

6,109..- 25-23-17  10-10  11-11  5 

In  all  the  loreal  between  preocular  and  postnasal  is  present;  the 
ocular  ring  of  scales  from  fr-9  in  number;   the  anal  entire. 

Habits. — This  species  apparently  appears  second  in  abundance 
of  the  four  Crotalids  recorded  in  the  swamp,  the  moccasin  exceeding 
it  in  abimdance.  It  was  the  first  form  of  the  four  to  be  seen  and 
the  first  specimen  was  stepped  upon  and  calmly  picked  up  back 
of  the  neck  by  one  member  of  the  party,  he  not  being  aware  that 
it  was  poisonous  at  all. 

Breeding. — Like  the  other  poisonous  Crotalids  this  species  is 
ovoviviparous,  but  the  number  of  young  is  few,  usually  from  five  to 
nine  being  the  range.  One  U-inch  specimen  (No.  6,243)  taken 
between  July  15-November  1, 1912,  has  eight  medium-sized  embryos, 
the  caudal  one  being  the  smallest.  Another^^  the  lai^est  specimen 
(19  inches  long),  taken  September,  1913,  has  nine  embryos. 

Food. — This  species  is  supposed  to  feed  on  frogs  and  field  mice. 
One  individual  had  in  its  rectum  the  remains  of  several  beetles, 
grasshoppers,  spiders  and  the  ribs  and  pieces  of  skin  of  a  very  small 
snake  or  lizard.  Another  specimen  had  in  its  stomach  the  bind 
legs  and  tail  of  the  ground  lizard  {Lygosoma  laterale),  the  tail  pointing 
forward.  This  conforms  to  the  rule  with  almost  all  the  snakes  of 
the   Okefinokee   collection.     In   almost   every   instance   vertebrate 
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food  is  swallowed  head  first.  The  lai^est  specimen  (No.  6,251) 
had  the  stomach  full  of  parasites  and  in  the  intestine  just  back  of 
the  stomach  were  a  few  more. 

30.  Crotklni   adaniB&UQt   Beauvais:    Dismoud  lUtlleuiake;    DimmoDd-bBcli  Rattlnnaka ; 


One  specimen  was  taken  during  our  stay  in  the  swamp.  On  June 
21,  1912,  Mr.  Jackson  Lee  secured  it  in  the  late  afternoon  in  the 
Pocket,  His  dog  had  discovered  it  and  Mr.  Lee  "crooned"  (threw 
a  chunk)  it  with  a  chunk  of  wood,  but  the  rattles  were  broken  off 
in  the  process.  The  specimen  must  have  been  4J-5  feet  long,  for 
the  length  to  the  anus  is  115  cm. .  The  ga.strosteges  are  181;  anal 
entire;  scales  29-27-21;  three  rows  of  scales  between  suboculars 
and  labials;  seven  rows  lietween  supraoculars  which  are  transversely 
ridged ;  loreal,  one  on  the  right  side  and  two  on  the  left  side.  Two 
or  three  other  diamond-backs  were  killed  on  the  we.<t  border  of  the 
swamp  near  Fargo  while  we  were  in  the  swamp. 

This  largest  of  our  poisonous  snakes  proves  a  serious  economic 
factor  to  the  intiabitants  of  Okefinokee  Swamp.  The  Lees  assert 
that  in  1910  alone  they  lost  10-15  head  of  hogs  killed  by  this  species 
and  other  rattlers.  In  some  seasons  the  rattlers  and  bears  com- 
bined compel  the  Lees  to  go  outside  the  swamp  for  new  hog  stock. 
Thej'  further  contend  that  hogs  are  not  wholly  immune,  but  that 
the  hog.s  will  eat  dead  rattlers,  preferring  the  heads.  At  other 
times  they  eat  the  heads  first  and  later  the  body,  or  in  some  instances 
the  whole  snake  at  once.  They  are  not  so  certain  that  the  hogs  are 
such  mortal  enemies  of  the  rattlers  as  they  are  reputed  to  l>e.  In 
some  seasons  the  rattlers  arc  very  common;  during  the  season  of  1912 
they  were  scarce,  as  the  one  capture  shows.  They  occur  throughout 
the  swamp.  On  Minne  Lake  Islands  they  are  frequent.  Doubtless 
this  is  due  to  the  infrequent  visits  of  the  swamp's  inhabitants  who 
almost  invariably  record  them  there  on  their  hunting  trips,  having 
counted  as  many  as  14  on  one  expedition.  On  our  la-^t  trip  to  the 
Minne  Lake  Islands  one  of  the  native  dogs  was  bitten  by  a  rattle- 
snake, but  reached  Billy's  Island  two  days  after  our  arrival.  It 
travelled  two  miles  throughout  the  thickest  swampy  tangle  of  the 
swamp,  swam  Billy's  Lake  and  appeared  with  its  fore  leg  badly 
swollen  from  the  bite,  but  it  soon  recovered,  as  they  frequently  but 
not  always  do. 

31.  CroUlni  borrida*  Linnieus:  Banded  RatUunake^  Timbar  BattJeaDake:  Common  Rattle- 
snake; Raltlcanake;  Cane  Rattler;  Cane-btake  RatlJcr;  ■■Siminole  Ralller," 

One  specimen  was  recorded  June  25,  1912,  by  Prof.  J.  C.  Bradley 
and  Mr.  P.  Battle  on  the  short-cut  trad  to  Gallberry  Island.     The 
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^nake  was  about  5  feet  long.  In  the  collection  made  by  Messrs. 
Jackson  and  Lemuel  Lee,  July  15-November  1,  1912,  we  have  a  fine 
specimen.  The  other  specimen  was  secured  in  the  fall  of  1913  by 
J.  C.  Bradley  and  Paul  Battle. 

Coloration. — The  coloration  of  the  larger  specimen  (No.  6,255) 
is  a  pinkbh-gray.  In  the  cephalic  end  of  the  body  there  is  on  either 
side  of  the  back  and  skies  a  series  of  three  rows  of  alternate  spots 
for  a  distance  corresponding  to  four  zigzag  bands.  The  upper  row 
of  each  side  is  separated  from  the  one  of  the  other  side  by  a  reddish- 
yellow  band  3  scales  wide  which  runs  along  the  middle  of  the  back 
for  quite  a  distance  until  the  chevron  bands  begin.  Then  it  con- 
tinues along  the  back  between  the  chevron  spots  almost  to  the  anus 
This  dorsal  band  shows  better  in  the  small  specimen  (No,  6,250) 
Beyond  the  series  of  three  rows  of  alternating  spots  on  the  neck 
region  come  three  bands  which  have  not  the  lower  row  of  spots 
united  with  them.  Then  follows  18  zigzag  cross-bands  to  the  anus 
and  4  on  the  tail,  which  is  not  completely  black.  The  first  of  these 
four  does  not  completely  encircle  the  tail  as  the  subsequent  ones 
do.  In  the  smaller  specimen  there  are  5  black  bands  on  the  tail, 
the  first  three  not  complete  on  the  venter,  and  ahead  of  the  anus 
there  are  26  bands,  six  of  which  are  not  wholly  united.  The  median 
point  of  the  chevron  is  directed  backward  and  the  angle  on  the 
sides  points  forward,  the  latter  point  usually  being  on  the  7th-9th 
row  of  scales.  The  black  bands  arc  2  scales  wide  and  the  ground- 
color intervals  5-6  scales  wide.  Occasionally  half  black  bands 
appear  with  no  counterpart  on  the  other  side.  The  venter  is 
lighter  than  the  back,  yet  heavily  speckled  with  the  ground  color 
of  the  back.  These  specimens  well  agree  with  the  so-called  cane- 
brake  form  of  the  South. 

Dimensional  and  Variations. — The  total  length  of  the  larger  speci- 
men is  118.7  cm.,  the  tail  14.5  cm.,  or  8i  in  the  total  length,  and  with 
14  rattles;  anal  entire;  gastrosteges  178;  the  urosteges  22;  scales 
26-24-20;  oculars  7;  supralabials  14,  the  4th  the  largest;  infralabials 
18  on  the  right  side  and  17  on  the  left  side;  two  loreals.  The  smaller 
specimen  is  38.5  cm.  long;  the  tail  3.3  cm.,  or  Uf  in  the  total  length; 
anal  entire;  scales  27-(23-25)-21;  orbital  ring  8  on  one  side  and 
7  on  the  other  side;  infralabials  14.  In  both  specimens  there  are 
three  rows  of  scales  between  the  eye  and  the  supralabials;  the 
latter  specimen  has  the  first  row  of  body  scales  smooth. 

The  natives  described  to  us  a  large  rattler  as  lai^e  as  a  diamond- 
backed  rattler  and  called  it  the  "Siminole  rattler,"  which  we  pro- 
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visionally  identified  as  C.  korridus,  and  later  Prof.  J.  C.  Bradley'a 
capture  verified  this  identification  in  the  fall  of  1913.  On  Mixon's 
Hammock,  June  16,  1912,  we  also  found  beneath  an  old  roof  on  the 
ground  the  cast  skin  of  this  species. 

Explanation  of  Pu,tes  I-III. 


Fig.  3, — Skull  of  Macrodemmys  Utnminddx. 
Fig.  4.— Skull  of  Plati/peUis  ftrox. 
Fig.  5.— Skull  of  Chelydra  serpeniina. 

Plate  II. — Fig.  1. — E^ggs  of  AUigator  mUsiedppie'mt. 
Fig.  2. — Eggs  of  Cnemidophorus  Kxlineatus. 
Fig.  3. — Eggs  of  Cinoslemum  pennsyti>anicum. 
Fig.  4.— Eggs  of  ChTysemys  floridana, 
fig.  5. — Eggs  of  Chetydra  serpentina. 
Fig.  6.— Egga  of  PUUypeUiM  ferox. 

Plate  III. — Fig.  1. — Ovarian  egg  of  Diadopkia  panclaliu. 
Fig.  2. — Ovaritin  egg  of  Elaphe  <AsdUtua. 
Fig.  3. — Ovarian  egg  of  Cemophora  coceinea. 
Fig.  4. — Embryos  ^  Haldea  ttriabiia. 
Fig.  5.— Egg  of  Colitber  amilrictor. 
Fig.  6. — E^  of  Chryumys  fioridana. 
Fig.  7. — Ovarian  egg  of  Heterodcn  plalyrhiuus. 
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Mb.  Charles  Morris  in  the  Chair. 

One  hundred  and  thirty  persons  present. 

The  Council  reported  that  Dr.  Spencer  Trotter  had  been  ap- 
pointed a  member  of  the  Library  Committee  to  fill  the  vacancy 
caused  by  the  death  of  Dr.  Thomas  Biddle. 

The  Publication  Committee  reported  the  reception  of  papers 
under  the  foUowir^  titles : 

"A  further  contribution  to  the  knowledge  of  the  Orthoptera  of 
Argentina,"  by  James  A.  G.  Rehn  (April  1). 
"The  earliest  Samoan  prints,"  by  William  Churchill  (April  7). 

Mr.  Theodore  Justice  made  a  finely  illustrated  communication 
on  the  evolution  of  the  horse. 
The  following  were  ordered  to  be  printed: 
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PR&TICOLELLA. 
BY  B.  a.  VANAITA. 

An  examination  of  the  anatomy  of  several  United  States  land 
moUusks,  which  were  supposed  to  belong  to  the  genus  Polygyra,  has 
made  it  necessary  to  transfer  them  to  the  genus  PralicolelUt.    The 
species  may  be  .distinguished  as  follows: 
Pratioolalla  grinola  (Pii-). 

Hdix  grieeola  Pfr.,  Symb.  Hiet.  Hel.,  I,  p.  41  (1841). 

This  is  a  white  shell  with  spiral  brown  bands,  a  thin  lip,  and 
obscure  microscopic  spiral  strife  upon  the  apex.  The  anatomy  is 
unknown. 

PratiwltlU  twrUBdltrimna  (Marie).    Tig.  1. 

Helix  (Helocogetia)  berlandieriana  Moric,  Mem.  Soc.  Hist.  Nat.  Geneve, 
VI,  p.  537,  pL  1,  fig.  1  (1833). 

A  species  similar  in  color  and  sculpture  to  the  preceding,  but  with 
a  very  thick  lip.  The  genitalia  (fig.  1)  of  a  specimen  in  the  collection 
of  The  Academy  of  Natural  Sciences,  No.  76,209,  from  Victoria, 
Tex.,  collected  by  Hon.  J.  D.  Mitchell,  has  a  very  long,  hollow, 
finger-shaped,  somewhat  glandular  appendix  upon  the  penis.  The 
verge  is  shorter  than  In  P.  pachyloma  Mke.     The  penis  retractor  is 


divided,  so  that  the  largest  branch  is  united  to  the  apex  of  the  phallus 
and  two  smaller  branches  are  attached  at  the  base  of  the  penial 
gland  with  the  vaa  deferens  passing  between.  The  surface  of  the 
interior  of  the  verge  is  longitudinally  plicate,  while  that  of  the 
appendix  is  granular.    The  .spermatheca  bulb  is  oval. 
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PratlMlaUa  pMhylomA  (Mke.)-   rU-  2. 

Hdix  vachyloma  Mke.,  Zeitach.  far  Mai.,  IV,  p.  32  (1847). 
This  shell  is  globose,  translucent  corneous,  with  a  white  lip  and 
very  obscure  microscopic  spiral  striae  on  the  apex.  The  genitalia 
(fig.  2)  of  a  specimen,  No.  104,754,  A.  N.  S.  Phila.,  from  Seabrook, 
Tex.,  collected  by  Mr.  H.  H,  Wenzel,  has  a  rather  short,  hollow, 
finger-shaped,  somewhat  glandular  appendix.     The  verge  is  long 


and  much  folded.  The  surface  of  the  interior  of  the  phallus  and 
the  penial  gland  is  granular  and  without  longitudinal  plications. 
The  penis  retractor  haa  two  subequal  branches,  one  united  to  the 
apex  of  the  verge  and  the  other  attached  at  the  base  of  the  penial 
gland.  The  vas  deferens  is  long,  folded  and  bound  to  the  phallus 
by  the  branch  of  the  retractor  muscle  at  base  of  the  appendix.  The 
spermatheca  bulb  is  reniform. 
FraUoolalU  mobllUna  (Lea).    Fie  3. 

Hdix  mobaiana  Lea,  Proc.  .\mer.  Phil.  Soc,  II,  p.  82  (1841). 
It  is  usually  smaller  and  more  depressed  than  the  preceding  species, 
and  is  translucent  brown,  with  a  deep  groove  back  of  the  broadly 
reflexed  lip  which  often  has  a 
reddish  tinge.     The  apex  has 
very  obscure  microscopic  spiral 
striffi.      The  genitalia  (fig.  3) 
of  a  specimen   in   the  Acad- 
emy's collection,  No.  106,000, 
from  near  Mobile,  Ala.,  col- 
lected by  Mr.  H.  P.  Loding, 
has   a   conical   penis   with   a 
padlike  penial  gland  on  one 

side.  The  retractor  muscle  is  attached  to  the  apex  of  the  penis. 
The  vas  deferens  is  rather  short.  The  thin-wallod  phallus  and  its 
appendix  are  longitudinally  corrugated  within;  the  convex  side  of 
the  penial  gland  is  glandular  as  in  P.  packyloma  Mke.,  but  it  is  not 
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loi^  and  finger-shaped.     I  propose  a  new  section,  FarragiUia,  for 

this  species. 

PrfttlaotollR  mobllUnm  floriduu  >>.  vmr.    Fiii.  4,  G.  fl. 

This  is  a  form  which  differs  from  the  typical  P.  mobiliana  Lea  by 
having  a  peculiar  callus  on  the  lip,  aa  shown  in  the  figures. 


Alt.  4.6,  diam.  6.8,  apart,  alt.  3.1,  diam.  3.9  mm.  Type  number 
11,445,  A.  N.  S.  Phita.,  from  Volusia  County,  Florida,  collected  by 
Mr.  G.  W.  Webster  (1892);  also  in  the  collection  from  Jacksonville, 
Fla.,  collected  by  Morgan  Hebard  and  James  A.  G.  Rehn  (August 
25,  1911).  The  structure  of  the  genitalia  is  unknown. 
?TBtlBol*IlB  bakert  n.  ep.    Figi.  7.  S,  9. 

Shell  globose,  translucent,  corneous,  rather  grayish  above  the 
periphery;  spire  moderately  elevated;  whorls  5;  suture  impressed; 
surface  rather  dull,  with  irregular  growth  strise,  indistinct  spiral  lines 
and  peculiar  oblique  microscopic  lines;    apex  obtuse,  with  obscure 


microscopic  spiral  striie  and  about  10  or  12  spaced  spiral  lines; 
umbilicus  small;  aperture  rounded-lunate;  upper  tip  straight ;  outer 
and  basal  lips  reflexed,  red  with  a  pink  callus  within  and  an  orange- 
red  band  in  the  shallow  groove  back  of  the  peristome;  parietal 
callus  thin. 

Alt-  7.9,  diam.  10.7,  apert.  alt.  5,  diam.  6.2  mm. 

Type  No.  107,452,  A.  N.  S.  Phila.,  from  Zellwood,  Orai^e  Co., 
Fla.,  collected  by  Mr.  C.  A.  Baker. 

This  species  differs  from  P.  jejuna  Say  by  the  larger  size,  more 
globose  outline,  the  orange-red  band  back  of  the  reflexed  lip.     It 
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differs  from  P.  pachyloma  Mke.  by  the  sculpture  of  the  apex  and 
the  shallower  groove  back  of  the  peristome.  Unfortunately,  the 
animal  was  lost,  but  from  notes  made  at  the  time  of  cleaning  the 
shell,  the  genitalia  were  similar  to  those  of  P.  jejuna  Say,  but  with 
a  very  short  finger-shaped  penial  gland. 
Tratiaolalla  Uw«  (Lewu).    Fig.  lo. 

Htlix  (Afewdon)  lami  Lewis,  Proc.  Acad.  Nat,  Sci.  PhiU.,  1874,  p.  118. 

This  species  has  a  pustulate  apex  and  a  parietal  tooth.  The 
genitalia  (fig.  10)  of  a  specimen  in  the 
collection  of  the  Academy,  No.  90,722,  (^s:^  '^fi 
from  Calera,  Ala.,  collected  by  Mr. 
H.  H.  Smith  and  presented  by  Mr. 
G.  H.  Clapp,  has  a  hollow  penial 
gland.  The  verge  is  rather  short  and 
abruptly  folded  at  the  insertion  of  the 
appendix  and  half  way  between  this 
point  and  the  attachment  of  the  loi^ 

retractor  muscle  at  the  apex.     The  vas  deferens  is  rather  -short.     The 
interior  of  the  verge  and  the  hollow  penial  gland  is  longitudinally 
corrugated,  while  the  convex  side  of  the  appendix  is  thick,   and 
granular  on  the  inner  surface.    The  spermatheca  bulb  is  oval. 
?ntia«lalla  Ikwm  UUalalMiuit  (Pils). 

Polygjfra  laiva  tatlulahttina  Pils.,  Nautilus,  XII,  p.  22  (1898). 

This  shell  has  a  pustulate  apex,  the  peristome  is  much  like  P. 
mobiliana  Lea.     The  anatomy  is  not  known. 
FraUoDlelU  Jqnna  ISiy). 

Hdix  jejuna  Say,  Jour.  Aead.  Nat.  Sci.  Phila.,  II,  p.  158  (1821). 

This  b  a  smaller  shell  than  P.  bakeri,  having  a  diameter  of  5-6  mm., 
with  10  or  12  spaced  spirals  on  the  apex;  the  lip  is  white  and  not 
reflexed.  The  genitalia  have  been  figured  in  the  Nautilus,  XX,  p.  33 
(1906).  The  penis  retractor  has  one  attachment  at  the  apex  of  the 
phallus,  and  the  penial  gland  is  very  long  and  filler-shaped. 
PrattMlallB  jejuna  elarit  d.  vh. 

This  shell  differs  from  P.  jejuna  by  being  larger,  white  and  has 
5  whorls. 

Alt.  5.5,  diam.  8  mm. 

Types  No.  100,126,  A.  N.  S.  Phila.,  collected  by  Dr.  H.  A.  Pilsbry 
on  No  Name  Key,  Florida,  in  1907.  ■ 

All  these  shells  have  a  peculiar  oblique  microscopic  striatlon  on 
the  surface  of  the  newer  whorls. 
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Of  several  other  names  which  have  been  placed  in  the  synonomy 
by  various  authors,  it  should  be  explained  that  HeHx  dceraiia 
Desh.  (not  Gld.  1846]  in  Fer.  Hbt.,  I,  p.  390,  IV,  pi.  107,  figs.  4-10 
[1851],  figs.  4-6  are  P.  griaeola  Pfr,,  and  figs.  7-10  are  P.  pachyloma 
Mke. 

Bradybtma  pisam  Beck,  Index  Moll.,  p.  18  (1837),  and  Helix 
splendidvla  Anton,  Verz.  d.  Conch.,  p.  36  (1839),  are  not  accom- 
panied with  a  dit^nosis. 

Helix  aUmcinda  Binney  (1841),  HeHx  albolineata  Gld-  (1847)  and 
Helix  albozonata  Binney  (1847)  are  various  names  for  the  same  shell 
in  Binn.  Ter.  Moll.  U.  S. 

Helix  virginalia  "Jan."  Pfr.,  Zeitseh.  fOr  Mai.,  1848,  p.  115, 
jud^g  from  Reeve's  figure,  is  a  white,  slightly  carinated  shell  and 
may  not  be  a  PraticoleUa. 
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THE  K&BI.IEST  BAHO&S  FBIRTB. 
BT   WILLIAM   CHUHCHILL. 

The  ethnica  of  the  Wilkes  Exploring  Expedition  (1837-1841) 
underwent  a  series  of  disasters  of  such  gravity  that  it  is  snr- 
prisii^  that  anything  was  preserved.  The  official  collections, 
known  to  have  been  of  great  magnitude  and  unrivalled  importance, 
were  lost  in  the  wreck  of  one  of  the  vessels  of  the  squadron  on  the 
Columbia  bar  in  Oregon.  A  surrogate  collection  was  hastily 
assembled  by  Wilkes  by  annexing  the  specimens  which  had  come 
into  the  possession  of  officers  and  men.  This  second  and  inferior 
collection  reached  Washington  in  1842,  vanished  from  sight  for 
fifty  years  and  was  not  discovered  until  1892,'  when  I  had  the  melan- 
choly pleasure  of  installing  in  the  National  Museum  all  that  had 
survived  the  decay  of  half  a  century.  All  the  perishable  materials 
had  by  that  time  gone  into  the  end-products  of  decomposition. 

When  the  squadron  put  into  Botany  Bay,  after  completti^  the 
survey  of  the  islands  from  Tahiti  to  Fiji,  the  members  of  the  civilian 
scientific  staff  were  landed  as  a  matter  of  convenience,  while  the 
naval  officers  went  upon  their  dash  toward  the  South  Pole  and  the 
discovery  of  Antarctica,  only  recently  confirmed.  In  the  civil 
staff  was  Titian  R.  Peale,  a  young  member  of  an  old  and  respectable 
family  of  Philadelphia.  It  is  through  him  that  The  Academy  of 
Natural  Sciences  of  Philadelphia  is  in  possession  of  one  of  the  best 
collections  of  Polynesian  ethnica  anywhere  in  the  world.  Others 
are  larger,  but  none  is  so  seriously  representative  of  the  period  before 
foreign  contamination  had  been  introduced.  The  records  show 
little  of  the  maimer  in  which  Peale's  collection  escaped  the  com- 
mandeerii^  by  Wilkes  after  the  disaster  at  the  Columbia;  but 
it  is  evident  that  Peale  landed  his  treasures  when  he  went  ashore 
at  Botany  Bay  and  that  thence  he  secured  transport  by  way  of 
London  to  the  United  States.  In  due  course  of  time  he  deposited 
these  important  objects  with  The  Academy  of  Natural  Sciences  of 
Philadelphia,  in  his  home  town,  where  now  they  are  displayed  in  a 
satisfactory  manner  and  are  available  throi^h  the  courtesy  of  the 
Academy  for  purposes  of  study. 
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Specimen  No.  10,615  in  the  Peale  Collection  is  a  pile  of  small 
basketry  from  Samoa,  half  a  dozen  pieces  of  the  common  envelope 
type  still  in  Samoan  use.  It  is  labelled  "School  Satchel."  In 
connection  with  the  date,  1839,  this  label  ted  me  to  comment  that 
at  that  time  it  would  be  somewhat  proleptic  to  use  the  designation 
School  Satchels,  in  view  of  the  fact  that  the  mission  had  then  scarcely 
secm-ed  a  foothold  in  Samoa.  In  continuation  I  informed  the  Curator 
that  basketry  of  that  size  and  form  was  intended  to  hold  leaf  tobacco 
and  dry  banana  leaves  for  cigarettes,  for  I  have  been  assured  by  James 
Dwight  Dana  that  tobacco  was  found  indigenous  in  the  South  Sea. 
Handling  the  sat«hel  which  lay  on  top  of  the  heap,  I  noticed  that  it 
weighed  more  than  I  should  expect,  and  that  led  to  my  discovery  of 
printed  matter  cont^ned  therein. 

So  far  as  my  information  extends,  these  pieces  of  printed  matter 
are  absolutely  unique.  I  have  assured  myself  that  they  do  not 
exist  in  mission  collections  in  Samoa,  nor  yet  at  the  home  of  the 
London  Missionary  Society;  they  are  not  in  the  British  Museum, 
nor  can  I  find  them  of  record  in  any  library  custody.  It  is  an  infer- 
ence, but  there  is  much  to  commend  it,  that  these  pieces  constitute 
a  complete  collection  of  Samoan  prints  up  to  the  time  of  the  visit  of 
the  Wilkes  expedition  in  1839.  It  would  appear  that  Peale  displayed 
an  interest  in  the  work  of  the  mission,  and  a  natural  response  on  the 
part  of  those  who  were  laboring  in  that  field  would  be  to  supply  as 
complete  a  collection  as  possible  to  show  what  they  had  already 
accomplished. 

The  following  memoranda  will  serve  to  identify  the  several  pieces 
in  necessary  bibliographic  detail ; 

(1)  E  Mou  {  Imene  |  o  lea  foi  le  |  Talafaalelei  |  i  le  |  ATUA  |  ua 
imene  i  latou  imene.  Mataio.  |  Huahine  {  Neia  i  te  nenei  raa  a 
te  I  mau  misionari  |  1836. 

This  is  a  single  sheet,  278  x  437  mm.,  folded  into  24  pages,  con- 
tain! i^  26  hymns. 

(2)  0  I  te  upu  aoai  i  na,  ma  le  upu  |  a  |  Paulo  ra;  {  ua  na  liu  i  le 
upu  I  Samoa  |  la  aoao  le  mou  tagata  le  upu  moni  a  le  Atua,  |  a  <^ 
latou.    Huahine.  |  Printed  at  the  Mission  Press.  \  1837. 

This  consists  of  one  signature  of  12  pages  and  one  of  8  pages, 
112x184  mm. 

(3)  0  I  le  upu  a  le  mou  tagata  anamua,  |  ma  |  Atamo,  ma  |  Apera- 
amo  I  e  ma  I  tt^ata  tele  uma  |  ua  na  liu  i  le  upu  |  Samoa  {  E  aoga  lo 
le  lelei  le  loto,  e  iloa  latou  e  le  Atua.  |  lesu.  \  Huahine :  {  Printed  at  the 
Mission  Press  |  1837. 
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Four  signatures  of  12  pages,  one  signature  of  8  pages,  1 12  x  184  mm. 

(4)  0  I  le  Upu  I  ia  |  losefa  |  na  faamatalaina  |  o  le  upu  Samoa.  { 
Faapefea  le  taulealea  i  le  faamama  i  lona  savaliga?  ia  |  toaga  lelei  iai, 
iatatau  i  lau  upu.  Davida.  |  Rarotoga  |  tainted  at  the  Mission  Press 
1837. 

This  is  unbound  and  consists  of  two  signatures  of  12  pages  each 
and  one  of  8  p^es.    It  measures  117  x  190  mm. 

(5)  0  lesu  Mesia  Aruna  Moni. 

Leaflet  of  four  pages,  110  x  171  mm.;  footline  on  page  i:  Raro- 
iogBi.    Printed  at  the  Mission  Press.    October,  1837. 

(6)  Isi  Nei  |  SALAMO  [  a  Tavita  |  (on  footline)  Upolu:— Printed 
at  the  l^ndon  Missionary  Society's  Press  M.DCCC.XXXIX. 

A  single  sheet  broadside,  278x437  mm.,  containing  Psalms  117, 
122,  128,  130,  121,  131,  133,  in  two  columns. 

(7)  0  ]  le  Uluai  Tusi  |  ma  |  Tama  iti  |  (ornament  of  children  sup- 
porting X  Commandments)  "Inaaoaoiaiaoutoufanau."  0  Mose.  | 
Upolu: —  I  Printed  at  the  London  Missionary  Society's  Press.  | 
M.DCCC.XXXIX. 

Pamphlet  of  16  pages,  118  x  171  mm.,  bound  in  paper  cover, 

(8)  0  le  Tala  |  i  |  Lotu  ese  ese  |  (ornament  of  X  Commandments) 
"E  tasi  lava  le  Alii,  e  tasi  le  faalogo,  e  tasi  [  le  papataizoga.  <*  0 
Paulo  i  Efesia,  |  Upolu: —  |  Printed  at  the  London  Missionary 
Society's  Press.  |  1839. 

Stitched,  12  pages,  105  x  178  mm. 

(9)  A  I  Matua  Vosa  |  Vakaviji. 

Four  pages  of  alphabet,  numerals,  and  spelling  exercises. 

And 

A  I  Kosipeli  |  i  |  Maciu 

This  is  a  mutilated  copy:  signature  1  has  lost  pages  5-8,  leaving 
torn  edges.  The  signature  was  made  up  in  duodecimo  and  on  page 
12  is  the  footline,  Printed  at  the  Wesleyan  Mission  Press,  Vavau, 
Feb.  1838  (W.  A.  1  Brooks.  The  second  signature  continues  Chapter 
VII  of  Saint  Matthew's  Gospel  at  verse  7  and  runs  through  pages 
independently  numbered  1-6,  the  remainder  torn  out. 

Both  the  foregoing  titles  are  bound  in  a  stiff  paper  cover,  blue  ■ 
on  pages  1  and  4,  the  white  inner  pages  2  and  3  show  parts  of  a 
catechism  or  book  of  Bible  questions  in  Fijian  containing  pages 
10,  15  and  IS  complete,  together  with  the  upper  six  lines  of  pages 
11,14  and  19. 

These  prints  are  interesting  as  showing  the  movement  of  the 
press  in  the  South  Seas.    We  note  the  items. 
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Huakine  imprint.  The  first  press  in  the  South  Seas  was  brought 
to  Tahiti  by  the  London  Missionary  Society  about  1818  on  the 
restoration  of  their  work  following  the  future  of  the  first  settlement 
of  the  party  which  was  sent  out  to  Tahiti,  Tonga  and  the  Marquesas 
on  the  Duff  in  1799.  The  first  three  items  in  this  list  do  not,  there- 
fore, represent  the  first  product  of  the  press  in  Tahiti,  for  a  con- 
siderable mass  of  literature  had  by  1837  been  accumulated  in  Tahitian. 
But  they  do  show  that  when  the  need  first  arose  for  religious  prints 
in  the  evangelization  of  Samoa,  it  was  necessary  to  employ  the 
Tahiti  press  at  Huahine  as  being  the  only  one  accessible.  John 
Williams  began  his  mission  in  Samoa  in  1835  by  a  brief  visit  and 
returned  in  1837 ;  it  isclear  that  the  first  three  items  were  the  product 
of  his  learning  somewhat  of  the  Samoan  language  in  his  first  visit 
and  that  on  his  return  to  Tahiti  he  made  this  provision  for  his  perma- 
nent settlement. 

Rarologa  imprint.  A  second  and  better  press  was  received  in 
Tahiti  in  1837  and  the  old  machine  then  became  available  for  the 
new  mission  in  Rarotonga  which  had  been  established  by  John 
Williams  on  his  way  to  Samoa  in  1835.    To  this  we  owe  items  4  and  5. 

Upolu  imprint.  A  new  press  was  sent  out  from  London  in  1839 
for  (he  Samoan  mission,  and  the  Rev.  John  B.  Stwr  was  detuled  to 
that  field  because  of  his  knowledge  of  practical  printing.  It  is  not 
unreasonable  to  infer  that  the  broadside  of  Psalms  (item  6)  is  the 
first  sheet  run  off  the  Samoan  press,  and  that  item  7  was  the  next, 
for  we  note  that  these  two  items  use  Roman  numerals  with  points 
for  the  date  and  that  it  is  not  until  we  reach  item  8  that  we  find 
Arabic  numerals.  That  the  Samoan  printery  was  fairly  well  equip|>ed 
we  observe  from  the  fact  that  items  7  and  8  are  the  only  ones  stitched 
or  covered  in  the  Polynesian  series. 

V(wau  imprint.  Less  is  known  of  the  introduction  of  the  press 
into  Tonga.  Item  9  shows  that  it  was  used  for  the  printing  of 
religious  material  for  the  mission  in  Fiji,  which  was  subordinate  to 
the  Wesleyan  establishment  in  Tonga.  That  this  alphabetary  and 
fragment  of  the  Gospel  of  Saint  Matthew  was  not  the  first  Fijian 
product  of  that  press  is  evidenced  by  the  fact  that  the  binding  shows 
the  use  of  wasted  sheets  of  a  former  print.' 

'  Included  in  the  eame  parcel  is  an  undated  specimen  from  another  linguistic 
province.  This  ia  s  small  square  octavo  o!  six  signatures  without  p^e  numbers, 
stitched  with  fiber,  bound  with  familiar  Chinese  red  paper.  The  title  occupies 
the  upper  third  of  page  1,  as  follows:  Pinag  Daanang  Buhay  nang  |  Princesa 
Adriana  sa  Cahanan  |  nang  Antioquia  at  nang  {  Principe  Fantinople  |  sa 
Francia.  This  translation  of  a  Spanish  Novelette  into  one  of  the  Philippine 
languages  was  undoubtedly  acquired  by  Peale  when  the  expedition  visited  the 
Sulu  Islands. 
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NOTES  OH  HZlIATOeilATHOItS  FISBE8. 

BY  HENRT  W.   FOWLER. 

The  present  account  comprises  an  annotated  list,  with  descrip- 
tions of  several  new  species,  belonging  to  the  Ostariophysian  order 
Nematognathi,  cobtained  in  the  collection  of  the  Academy. 

TACHYSURIN^. 

Fellohthjl  piDBlmMnlatnt  (SteindBchner). 

One  from  Panama. 
FaliehtliT*  mkrinu  (MiuhiU). 

Harvey  Cedars,  Great  Egg  Harbor,  Corson's  Inlet,  Sea  Isle  City, 
New  Jersey;   Wounta  Haulover,  Nicaragua. 

a«l«i0lltli;i  t«lU  (Uonciw). 

Bayport  and  Big  Pine  Key,  Florida. 
SelaoMpU  hftribargit  (Biwb). 

One  example  137  mm.  loi^  from  Dutch  Guiami  (Dr.  C.  Herii^) . 
This  closely  resembles  Hexanemalichthys  kymenorrhinus  Bleeker' 
from  "Guatimala,"  a  species  not  included  in  Regan's  work  on 
Centr^  American  Sshes,  and  usually  met^ed  with  the  present  as  a 
synonym.  My  specimen  agrees  largely  with  Bleeker's  figure  of 
H.  kymenorrhinus,  though  he  does  not  show  the  laterid  line  with 
subequal,  short,  backwardly  directed  branches  along  its  lower  edge. 
The  teeth  are  shown  differently  on  the  palatines,  as  in  my  specimen 
they  are  in  enlarged  and  more  approxiinate  areas.  My  example 
shows  the  intemasal  cutaneous  ridge  incomplete  or  only  developed 
at  the  sides,  and  the  gill-rakers  8-^15,  while  Eigenmann  and  Eigen- 
mann  give  but  6+10  for  S.  herzbergii. 

Another  example,  young,  from  Paramaribo,  Dutch  Guiana  (Dr. 
C.  Bering),  representii^  Nttuma  duina  Bleeker. .  It  has  a  distinct 
cutaneous  ridge  uniting  the  hind  nostrils,  a  character  not  shown  in 
Bleeker's  figure.'  The  maxillary  barbels  are  also  shorter,  and  do 
not  quite  reach  to  the  ventrals. 

[.4. 
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Natnrna  UuIbhIdb  (RapjwU). 

Two  from  Padang,  Sumatra. 
Hetnma  aiLliimatopon  ap.  nov.    Fig.  i. 

Head  3|;  depth  5\;  D.  I,  7;  A.  vi,  13;  P.  I,  10;  V.  i,  6;  head 
width  Ij  in  its  length;  head  depth  at  occiput  IJ;  snout  3i;  eye  5; 
maxillary  3};  mouth  width  2^;  interorbital  3;  antero-intemasal 
4;  dorsal  spine  If;  first  branched  anal  ray  IJ;  least  depth  of  caudal 
peduncle  Sj;  pectoral  spine  li;   ventral  fin  2J. 

Body  compressed,  rather  slender,  deepest  at  dorsal  origin,  and 
edges  alt  convex.  Caudal  peduncle  well  compressed,  least  depth 
about  half  its  length. 


Fig.  1. — Nelunta  aulomelopon  Fowler.     (Type.) 

Head  convex  above,  flattened  below,  and  upper  profile  slightly 
convex  from  snout  tip  to  dorsal  origin.  Snout  wide,  moderately 
convex  over  surface  and  length  about  half  its  greatest  width.  Eye 
ellipsoid,  near  upper  profile  and  center  near  first  }  in  head  length. 
Edges  of  eye  mostly  free,  scarcely  adipose-like.  Mouth  moderate, 
broadly  transverse,  and  upper  jaw  well  protruded.  Band  of  rather 
coarse,  simple,  sharp-pointed  teeth  in  each  jaw,  and  bands  similar. 
Vomerine-palatine  teeth  similar  to  those  on  maxillary,  and  in  con- 
tinuous band  concurrent  with  maxillary.  Tongue  wide,  thick, 
fleshy,  depressed,  not  free.  Maxillary  barbel  long,  extends  back 
about  far  as  tip  of  depressed  pectoral.  Outer  mental  barbel  extends 
slightly  beyond  origin  of  pectoral  and  inner  §  as  long,  Intema^al 
areas  about  equal.  Nostrils  together,  frenum  about  midway  in  snout 
length,  and  posterior  nearly  covered  by  broad  cutaneous  flap  in  front. 
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Interorbital  broad,  depressed.  Fontanel  well  developed,  broad  In 
front  where  it  b^ins  opposite  hind  nostrils  and  continues  to  occipital 
plate,  or  attout  half  space  t>etween  snout  tip  and  dorsal  ori^n. 
Occipital,  parietal  and  predorsal  plate  more  or  less  rugose.  Humeral 
process  extends  not  quite  to  middle  of  pectoral  spine,  smooth  and 
mostly  swollen  in  front.    Opercle  broadly  triangular,  smooth. 

Gill-opening  extends  forward  nearly  opposite  hind  pupil  edge. 
Rakers  4+13,  firm,  lanceolate,  simple,  about  J  of  filaments,  and 
latter  |  of  eye.     No  pseudobranchite.     Branchiostegals  6,  slender. 

Body  covered  with  smooth  skin.  Head  rugose,  as  previously 
described.  Spines  mostly  with  fine  lengthwise  keels  or  stride.  L.  1. 
slopes  down  from  shoulder  till  midway  along  side,  mostly  simple 
or  with  many  pores  all  along  its  lower  extent.  Back  and  sides  also 
with  vertical  series  of  pores.    Axillary  pore  of  pectoral  distinct. 

Dorsal  origin  at  first  third  in  combined  head  and  trunk  length, 
spine  serrate  along  both  edges  and  nearly  straight,  and  first  branched 
ray  longest.  Adipose  fin  inserted  little  nearer  caudal  base  than 
origin  of  dorsal,  large.  Anal  inserted  little  before  dorsal,  or  at 
first  third  between  ventral  origin  and  caudal  base,  first  branched 
ray  loi^est.  Caudal  well  forked,  slender  lobes  pointed,  equal  head. 
Pectoral  reaches  J  to  ventral,  spine  nearly  straight  and  both  edges 
serrated.  Ventral  inserted  slightly  nearer  caudal  base  than  snout 
tip,  and  fin  extends  }  to  anal.  Vent  slightly  closer  to  anal  than 
ventral  origins. 

Color  in  alcohol  light  brownish  generally,  slightly  paler  below, 
and  most  of  body  with  more  or  less  silvery  tinge.  Fins  mostly  pale 
brownish,  and  edges  of  ventrals  and  anal  somewhat  whitish.  Iris 
silvery.    Maxillary  barbels  pale  brown,  others  whitish. 

Length  87  mm. 

Type,  No.  8,372,  A.  N.  S.  P.  Dutch  Guiana.  Dr.  Constantine 
Hering. 

Nos.  8,373  to  8,375,-A.  N.  S.  P.,  paratypes,  same  data.  They 
show:  Head  3j  to  3J;  depth  5g  to  6i;  A.  vi,  11  to  vi,  14;  snout 
2|  to  3;  length  82  to  84  mm. 

Thb  species  is  related  to  Netuma  upsulonophoms  (Eigenmann  and 
Eigenmann)  from  Kio  Grande  do  Sul,  in  having  the  vomerine  patches 
of  teeth  united,  though  the  palatine  patches  are  of  greatly  different 
design.  The  Brazilian  species  also  differs  in  having  the  front  edge 
of  the  dorsal  spine  with  granules. 

{Aiihit,  groove;  /"ruTtov,  forehead;  with  reference  to  the  occipital 
fontanel.) 
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NBtnma  bubtu  (LHc«pid«). 

Two  from  Rio  Janeiro,  Brazil. 

CALLOPHYSIN^. 
OftUaphTtni.  mMioptami  (Ljohteiutein). 

Two  from  Peru,  one  having  been  secured  between  the  mouth  of 
the  Rio  Negro  and  Peru. 

ICTALURINjE. 
bbaniu  farMtm  CLe  Smut). 

Pimdodua  affinis  Baird  and  Girard,  Proc.  Acad.  Nat.  Sci.  Phila.,  1854,  p.  26, 
Rio  Grande. 

No.  8,460,  A.  N.  S.  P.,  cotype  of  P.  affinis  Baird  and  Girard. 
Brownsville,   Texas.    J,   H.   Clark.     Smithsonian  Institution   (No, 


leUlanit  pouaUtui  (RaGnwiu^). 

Pimehdus  noia/ug  ,\bbott,  Proc.  Acad.  Nat.  Sci.  Phila.,  1860,  p.  509,    Fort 

Riley,  Kansas. 
Pimelodus  hammondi  Abbott,  I.e.     Fort  RUey. 

No.  8,449,  A.  N.  S.  P.,  type  of  P.  notatiia  Abbott.  Fort  Riley, 
Kansas.     Dr.  W.  A.  Hammond, 

Nos,  22,065  and  66,  A.  N.  S.  P.,  cotypes  of  P.  kammonii  Abbott. 
Same  data. 

Also  many  examples  from  Lake  Erie,  Battle  Creek  of  the  upper 
Missouri,  Pennsylvania  (Erie,  Kiskiminitas  and  Beaver  Rivers), 
Virginia  (Sinking  Creek),  Indiana  (Wabash  River),  Minnesota 
(Mankato),  Kansas  (Leavenworth),  Iowa  (Homick  and  Ottumwa), 
Missouri  (Brownsville  and  St,  Louis),  Arkansas  (Judsonia  and 
Greenway),  Texas  (Little  Wichita  River,  Fort  Worth  and  Del  Rio). 

letAlnml  angniUa  EvermsDn  and  Kendall. 

Two  from  the  Creek  Country  (Dr.  S.  W.  Woodhouse).  These 
were  obtained  many  years  before  the  species  was  described. 

Amtiariu  oatat  (Linmeus). 

Amiurus  lophius  Cope,  Proc.  Amer.  Philoa.  Soc.  Phila.,  XI,  1870,  r.  487. 

Washington,  D.  C. 
Amiurus  niveii'entris  Cope,  t.c,  p,  488.     Neuse  River,  North  CaroHna. 

Nos.  8,461  and  62,  A;  N.  S.  P.,  cotypes  of  -4.  lopkius  Cope.  Poto- 
mac River.     E.  D.  Cope. 

Nos.  8,466  and  67,  A.  N.  S.  P.,  cotypes  of  A.  niveiventria  Cope. 
Neuse  River,  North  Carolina.     E.  D.  Cope. 

Also  a  large  series  from  New  Jersey  (Duck  and  Newbold's  Islands), 
Pennsylvania    (Holmesburg,    Philadelphia,    Chester    County,    Sus- 
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quehaona  River),  Delaware  (Wilmiagton,  Mispillion  Creek,  Laurel), 
Maryland  (Elk  Neck,  Chestertown),  District  of  Columbia  (Potomac 
River,  Washington),  Vii^nia  (lower  James  River),  North  Carolina, 
Florida  (Bayport),  Texas  (Helotis). 

AMtlnm*  OBtBt  okMahobMDil*  (HeUpiio). 


Nos.  8,442  and  43,  A.  N,  S,  P.,  cotypes  of  /,  okeechobeensis  Heilprin. 
Kiasimee  River,  Lake  Okeechobee,  Florida.  1886.  Prof.  Angelo 
Heilprin. 

Auelnnii  dagaii  <T-  H.  Beu). 

Guadalajara  market  and  river  outlet  of  Lake  Chapala,  Mexico. 
Anwlnmi  nmUlii  (LeSueucJ, 

Amiuras  boUi  Cope,  Bull.  U.  S.  Nat.  Mus,,  No.  20,  1880,  p.  35.    Little 

Wichita  River,  Texas. 
Amiurus moelhislius  Cope,  Proc.  Acad.  Nat.  Sci.  Pbila.,  1883,  p.  132.     Batoto 
River,  New  Jersey. 

Nos.  20,512  and  13,  A.  N.  S.  P.,  cotypes  of  A.  bolU  Cope.  Little 
Wichita  River,  Texas.     E.  D.  Cope. 

Nos.  20,546  to  49,  A.  N.  S.  P.,  cotypes  of  A.  prostkistius  Cope. 
Batsto  River,  New  Jersey.     E.  D.  Cope. 

Also  a  large  series  from  New  York  (Westport),  Pennsylvania 
(Erie),  New  Jersey  (Pool  Tolsoms,  Newton's  Bridge,  Tuckahoe 
River),  Delaware  (Millsboro),  South  Carolina  (Manning),  Michigan 
(Oakland),  Kansas  (Leavenworth),  Iowa  (Brook  River),  Missouri 
(Marshfield). 
Ameiuni  nlguii  (TbomiMin). 

Lake  George,  New  York. 

AmaioTD*  ubIoIomi  (Le  Su^ur), 


No.  8,536,  A.  N.  S.  P.,  type  of  A.  mispillienais  Cope.  Mispillion 
Creek,  Delaware.     E.  D.  Cope. 

Large  series  from  Maine  (Mt.  Desert),  New  York  (Lakes  Geoi^e 
and  Champlain,  Poughkeepsie),  New  Jersey  (Passaic,  Lake  Hopat- 
cong,  Bass  River,  May's  Landing,  Petersburg  Bridge,  Sumner, 
Turnersville,  Repaupo,  Camden,  Pensauken,  Merchantville,  Duck 
Island,  Trenton),  Pennsylvania  (many  localities  already  noted 
elsewhere),  Delaware  (Rehoboth),  Maryland  (Willards,  Chestertown), 
District  of  Columbia  (Washington  and  Potomac  River),  Virginia 
(lower  James  River),  North  Carolina  (Catawba  River),  Ohio  (Hicks- 
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ville),  Illinois,  Missouri  (Paw  Paw),  Texas  (San  Diego  and  Wichita 
River). 

Two  examples  from  the  Hardy  River  in  northern  Lower  California 
show  four  white  mental  barbels  and  the  membranes  between  the 
fin-rays  dusky, 
Amelnmi  ntgrlUbrii  (Cope). 

Gronias  nivrilabrU  Cope,  Proc.  Acad,  Nat.  Sci.  Phila,,  1861,  p.  231.    Cones- 
toga  Creek,  Pennsylvania. 

Nos.  22,082  and  83,  A.  N.  S.  P.,  cotypes  of  G.  nigrilahns  Cope. 
Ameinrsi  malai  (tUGnwtue). 

i4»ijurug  hraehyaeanthHt  Cope,  Bull.  U.  S.  Nat.  Miw.,  No.  20,  1880,  p.  39. 
Upper  Medina  River,  Texas. 

Nos.  20,527  and  28,  A.  N.  S.  P.,  cotypes  of  A.  brackyacanUira 
Cope, 

Many  examples  from  Pennsylvania  (Erie,  Kiskiminitas  River), 
Ohio  (Hicksville),  Indiana  (Miami  River),  Minnesota  (Lake  Whittle- 
see),  Iowa  (Ottumwa,  Silver  Lake),  Missouri  (St.  Joseph). 

Ameinnu  plityMphmllU  (Cirard). 

Pimdodu»  plntycephalus  Girard,  Proc.  Acad.  Nat.  Sci,  Phila.,  1859,  p.  161. 
Aoderson,  South  Carolina. 

No.    8,473,    A.    N.    S,    P.,    cotype    of   A.    pUUycephalua    Cope. 
Anderson,  South  Carolina.    Smithsonian  Institution  (No.  1,434). 
Also  example  from  Catawba  River,  North  Carolina. 

L«ptopi  oliTarli  (RiBii«qu«). 

Pennsylvania  (Youghiogheny  River),  Vii^inia  (Sinking  Creek), 
Texas  {Fort  Worth). 

Hotmmi  flaTU  Rafinmjue. 

Pennsylvania  {Erie,  Two  Lick  Creek,  Cherry  Run,  Youghiogheny 
River),  Indiana  (Miami  River),  Michigan  {Genesee  County),  Iowa 
(Chariton,  Brook  River),  Missouri  (Chnton). 
Sflhilbeodat  frrinm  <MiicbiU). 

New  Jersey  (Lake  Hopatcong,  Elmer,  Pitman,  Newton's  Bridge, 
Pensauken,  Florence,  Trenton),  Pennsylvania  (Edison,  Bristol, 
Holmesburg,  Torresdale),  Delaware,  Minnesota  (Minneapolis),  Iowa 
(Brook  River).  In  1899  Mr.  S.  N.  Rhoads  secured  five  examples 
at  Miami,  Florida,  the  most  southern  point  at  which  this  species  haa 
been  otiserved. 

SohilbeodM  tMigoU  (RifhardsDa). 

Notunu  marginalua  <Baird)  Cope,  Joum,  Acad,  Nat.  Sci.  PhiU.,  (2)  VI, 
1868,  p.  237.    PennaylvanU. 

Nos.  8,431  and  32,  A.  N.  S.  P.,  cotypes  of  N.  marginalus  (Baird) 
Cope.     Carlisle,  Pennsylvania.     S.  F.  Baird. 
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New  Jersey  (Assanpink  Creek,  Trenton),  Pennsylvania  (Millan- 
ville,  Dii^man's  Ferry,  Delaware  Water  Gap,  Schuylkill  River, 
Holmesburg,  Susquehanna  River,  Conestoga  Creek,  Lopez,  Paradise, 
Altoona),  Maryland  (Conowingo,  Gj-nn  Oak),  Virginia  (Sinking 
Creek),  North  Carolina  (Yadkin  and  Catawba  Rivers),  Missouri 
(Carthage). 
SeliUbM»d«i  exiUt  (E.  w.  NsIhd). 

Brook  River,  Iowa. 

PIMELODIN.4;. 
ZnngRio  tongaro  (.Humboldt). 

Peruvian  Amazon. 

Sham  lit*  tebn  (VataDdenaci). 

Surinam  and  Peruvian  Amazon. 
BhundU  TilioBi  (GUI). 

Trinidad,  British  West  Indies. 
BluBdia  riojs  ap.  ddv.    n«.  2. 

Pimelodua  humilU  (non  GttDther)  Cope,  Proc.  Amer.  Philos,  Soc.  Phila., 
XVII,  1878,  p.  674.    Rioja,  aear  Moyabamba. 

Head4t;  depth  5i;  D.  1,6;  A.v,  7;  P.  I,  8;  V.  i,  5;  head  width 
If  in  its  length;  head  depth  at  occiput  If;  snout  3;  eye  7;  maxillary 
3i;  mouth  width  2f;  interorbital  2^;  dorsal  spine  2;  first  branched 
anal  r^  2f ;  least  depth  of  caudal  peduncle  2|;  pectoral  1|;  ventral 

n- 

Body  compressed,  elongate,  rather  slender,  deepest  at  dorsal 
origin,  and  edges  all  convex.  Caudal  peduncle  well  compressed, 
least  depth  equals  its  length. 

Head  depressed,  broadly  convex  above,  more  or  less  flattened 
.  below,  profiles  mostly  similar.  Snout  wide,  broadly  convex  over 
surface,  length  f  its  greatest  width.  Eye  ellipsoid,  close  to  upper 
profile  and  its  hind  edge  little  anterior  in  head  length.  Eyelids 
free,  not  adipose-Uke.  Mouth  broad,  transverse,  and  upper  jaw 
slightly  protruded.  Teeth  in  villifonn  bands  in  jaws,  simple,  sharply 
pointed,  and  bands  continuous  medianly.  No  vomerine  teeth, 
though  all  vomerine  and  palatine  regions  with  wide-spaced  minute 
papiilsB.  Tongue  wide,  thick,  fleshy,  depressed,  not  free.  Maxillary 
barbel  extends  to  ventral  origin.  Outer  mental  barbel  reaches  tip 
of  depressed  pectoral  spine,  and  inner  extends  I  to  pectoral  origin. 
Posterior  intemasal  area  slightly  less  than  anterior.  Anterior 
nostrils  near  snout  edge,  in  short  tubes.  Posterior  nostril  about 
first   }   in  snout   length,   with   low   cutaneous   edge.     Interorbital 
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broadly  depresset).  Fontanel  moderate,  not  extending  back  beyond 
hind  eye  edges.  Occipital  process  extends  only  for  first  fourth  in 
space  to  dorsal  ori^n.  Humeral  process  smooth,  extends  }  length 
of  pectoral  spine.  Opercle  broadly  triangular,  with  a'  few  slight 
radiating  strice. 

Gill-openii^  extends  forward  about  first  third  in  head.  Rakers 
3+8,  firm,  lanceolate,  simple,  about  4  of  filaments,  and  latter  equal 
eye.     No  paeudobranchiffi.     Branchiostegals  6,  slender. 

Body  covered  with  smooth  skin.  Head  smooth.  Spines  smooth. 
L.  1.  slopes  down  from  shoulder  till  midway  aloi^  side.  Axillary 
pore  moderate. 

Dorsal  on^n  slightly  nearer  anal  ori^n  than  snout  tip,  spine  short, 
slightly  curved,  smooth  and  pungent,  and  first  three  rays  subequally 
loi^est.     Anal  inserted  nearly  midway  between  depressed  pectoral 


Fig.  2. — Rhamdia  rioja  Fowler,     (Type.) 

tip  and  caudal  base,  fin  small,  and  median  rays  longest.  Adipose 
dorsal  long,  its  length  about  2\  in  combined  head  and  trunk  length. 
Caudal  moderately  forked,  lobes  (damaged)  apparently  equal,  and 
length  about  J  of  head.  Pectoral  not  quite  half  way  to  ventral, 
spine  firm,  smooth,  outer  etlge  with  few  weak  antrorse  serrte  ter- 
minally, and  few  obsolete  serrje  also  on  inner  edge.  Ventral  inserted 
about  midway  between  snout  tip  and  caudal  base,  fin  l\  to  anal 
origin.     Vent  about  opposite  middle  of  depressed  ventrals. 

Color  in  alcohol  largely  dark  brown,  belly  and  lower  surface  of 
head  paler  or  whitish.  Fins  all  dusky-brown,  though  ventrals  and 
anal  paler.     Iris  brownish.     Barbels  pale  brownish. 

Length  184  mm. 

Type,  No.  21,101,  A.  N.  S.  P.    Rioja,  near  Moyabamba  and  Baka 
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Puerto,  on  or  near  the  lower  course  of  the  Huallagua  River,  Peru, 
1873.     James  Orton.     Presented  by  E.  D.  Cope. 

Thia  species  seems  representative  of  Rhamdia  quelen  (Quoy  and 
Gaimard)  From  eastern  Brazil  and  the  La  Plata,  and  agrees  largely 
in  its  long  adipose  fin.  From  R.  humilis  (Gtinther)  from  Venezuela, 
with  which  it  was  formerly  identified,  it  differs  in  the  longer  adipose 
fin.  It  also  differs  from  R.  dnerascens  (Giinther)  from  western 
Ecuador  and  R.  •penQandi  (Valenciennes)  from  the  Peruvian  Andes 
in  similar  Fashion. 

Rhamdia  mounseyi  Regan,*  from  the  Ucayali  River,  has  the  occipital 
process  extending  \  to  the  dorsal  origin,  the  gill-rakers  2  or  3+5 
on  lower  part  of  arch,  and  the  maxillary  barbels  extending  beyond 
the  anal  fin. 

(Named  for  Rioja,  the  type  locality.) 
Bhuiidia  ortoalsp.  Dov.    Fie.  3. 

Head  3*;  depth  6i;  D.  I,  6;  A.  iv,  8;  P.  I,  8?;  V.  i,  6;  head 
width  1^  in  its  length;  head  depth  at  occiput  2;  snout  2|;  eye  b\\ 
maxillary  4^;  interorbital  2\;  dorsal  spine  2\;  third  dorsal  ray 
IJ;  least  depth  oF  caudal  peduncle  2%;  ventral  \\. 

Body  compressed,  elongate,  slender,  deepest  at  dorsal  origin, 
and  edges  all  convex.  Caudal  peduncle  well  compressed,  least 
depth  about  }  its  length. 

Head  depressed,  moderately  broad,  convex  above  and  below, 
profiles  similar.  Snout  wide,  broadly  convex  over  surface,  length 
\  its  greatest  width.  Eye  ellipsoid,  close  to  upper  profile  and 
hind  edge  near  middle  in  length  oF  head.  Eyelids  free,  not 
adipose-like.  Mouth  broad,  transverse,  and  lower  jaw  very  slightly 
protrudes.  Teeth  fine,  villiForm,  in  rather  narrow  bands  in  jaws, 
which  contiguous.  No  vomerine  or  palatine  teeth.  Tongue  wide, 
thick,  fleshy,  depressed,  not  Free,  Maxillary  barbel  extends  to 
ventral  origin.  Outer  mental  barbel  extends  nearly  far  back  as 
tip  of  depressed  pectoral,  inner  mental  barbel  to  pectoral  origin. 
Posterior  intemasal  area  slightly  greater  than  anterior,  and  all 
nostrils  simple  pores,  Interorbital  broadly  convex.  Fontanel  large, 
extends  back  opposite  hind  pupil  edges.  Occipital  process  extends 
\  to  dorsal  origin.  Humeral  process  rather  short.  Opercle  broadly 
triangular,  with  numerous  radiating  striae. 

Gill-opening  extends  forward  about  first  fourth  in  head.  Rakers 
2+7,  firm,  lanceolate,  several  oF  larger  with  several  denticles,  about 

•AoD.  Mag.  Nat.  Hist.,  Loodon,  (8),  XlII,  1913,  p.  281. 
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I  of  filaments  and  latter  1|  in  eye.  No  pseudobranchke.  Branchios- 
tegals  5,  slender. 

Body  covered  with  smooth  skin.  Head  smooth,  and  small  rounded 
fontanel  close  before  base  of  occipital  process.  Spines  smooth. 
L,  1.  slopes  down  from  shoulder  till  midway  along  side.  Axillary 
pore  moderate. 

Dorsal  origin  slightly  nearer  anal  ori^n  than  snout  tip,  spine 
slender,  but  slightly  pungent,  shorter  than  median  rays  and  fin 
rounded.  Anal  inserted  about  last  third  in  space  between  front 
eye  edge  and  caudal  base,  fin  small,  and  median  rays  longest.  Adi- 
pose fin  moderate,  2i  in  combined  head  and  trunk  iei^b.  Caudal 
damaged,  though  evidently  forked.  Pectoral  damaged,  spine  with 
lengthwise  stride  and  not  serrated.    Ventral  inserted  about  midway 


Fig.  3. — Rkamdia  orloni  Fowler.     (Type.) 

between  snout  tip  and  caudal  base,  fin  1^  to  anal  origin.  Vent 
about  opposite  middle  of  depressed  ventrals. 

Color  in  alcohol  largely  dull  brownish,  scarcely  paler  on  belly  and 
lower  surface.  A  dusky  streak  along  side  of  head,  extending  from 
side  of  snout  behind  eye,  though  apparently  not  continued  along 
side  of  trunk.  Fins  brownish,  dorsai  with  ill-defined  dusky  blotch 
on  posterior  portion  medianly.  Iris  grayish.  Barbels  brownish, 
though  mental  ones  all  paler. 

Length  60  mm.  (to  tip  of  damaged  caudal). 

Type,  No.  21,928,  A.  N.  S.  P.  Peruvian  Amazon.  J.  Orton. 
Presented  by  E.  D.  Cope. 

Only  the  above  example  known.  It  is  evidently  closely  related 
to  Rhamdia  riojcE,  though  differs  in  several  characters,  so  that  it 
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does  not  seem  likely  to  be  the  young  of  that  species.  From  R.  riojcB 
it  differs  principally  in  the  slightly  protruding  mandible,  reversed 
•mdth  of  the  intemasal  areas,  the  slightly  longer  adipose  Sn,  and 
the  coloration. 

(Named  for  Prof.  James  Orton,  who  made  collections  in  Peru 
many  years  ago.) 

BhMDdia  tapo  (ValeDcieDon). 

Rio  Jacuhy  and  Sao  Joao  to  Rio  Negro  and  Chapada,  Brazil. 

Xlumdlk  bnobjpteik  (Cope). 

Pimelodut   (fiAomdia)   brachypterus  Cope,   Trans.   Amer.   Philos.  Soc.,   (3) 
Xm,  1866,  p.  404.     Orizaba,  Mexico. 

No.  16,471,  A.  N.  S.  P.,  type  of  P.  (R.)  brachypterus  Cope.  F. 
Sumichrast.  Orizaba,  Mexico.  Regan  says,*  "the  original  descrip- 
tion of  P.  brackypterus  Cope,  from  Orizaba,  is  insufficient,  but  Fowler's 
redescription  of  the  type  shows  that  this  species  is  probably  not 
distinct  from  P.  guatemcdensis."  However,  according  to  Regan's 
key,  it  cannot  fall  with  any  of  the  species  he  includes  under  his  first 
division  with  R.  guatemalensis.  It  is  hkely  somewhat  near  R. 
managuensis,  though  the  occipital  process  extends  only  one-fourth 
the  space  from  its  base  to  the  dorsal  origin,  and  the  interorbital 
width  is  2i  in  the  head. 
Bhamdtlla  bathynrnt  (Cope). 

Pimehdvs  bathi/urua  Cope,  Proc.  Amer.  Philos.  Soc.,  XVII,  1878,  p.  674.    Peru- 
vian Amazon. 

Nos.  21,437  and  38,  A.  N.  S.  P.,  cotypes  of  P.  bathyurus  Cope. 
Peruvian  Amazon.     J.   Orton.     Presented  by  E.   D.   Cope.     This 
species  differs  from  Rhamdella  parryi  and  R.  minuta  in  coloration. 
Ehamdall*  niawtKiieiuli  (GQnUier), 

One  from  Nicaragua  (J.  F.  Bransford) .  Regan  figures  this  species,* 
but  the  barbels  are  shown  as  not  quite  reaching  opposite  dorsal  origin. 
He  says  they  extend  to  the  origin  of  the  adipose  fin,  according  to 
Giinther,  and  that  "  both  barbels  are  now  broken  off  in  the  type,  the 
longest  reaching  the  middle  of  the  dorsal."  My  example  shows  the 
maxillary  barbels  reaching  a  little  beyond  ends  of  depressed  ventrals. 
ShamdeUa  itramiiwa  Cope. 


Nos.  21,581  to  84,  and  21,604,  A.  N.  S.  P.,  cotypes.  Rio  Jacuhy, 
Brazil.  H.  H.  Smith.  Presented  by  E.  D.  Cope.  No.  23,216, 
without  data,  is  also  identical  (likely  with  the  same  data?). 
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Fimtlodnt  mMBlBtai  Lic«pMe. 

Paeudorhamdia  mtcainx  Cope,  Proc.  Amer.  PhUos.  Soc.,  XI,  1870,  p.  569. 
Pebas,  Ecuador. 

No.  8,387,  A.  N.  S.  P.,  type  of  P.  piscalrix  Cope.     Pebas,  Ecuador. 
J.  Hauxwell. 

Also  examples  from  Demarara,  Surinam,  Ambyiacu  River,  and 
between  the  mouth  of  the  Rio  Negro  and  the  Peruvian  Amazon. 
PiiMlodni  TkUnBiannit  Latkeu. 

Rio  Jacuhy,  Brazil. 

'   ?lmalodeUa  orilUU  (MOUer  aari  TroKhel), 


No.  21,102,  A.  N.  S.  P.,  cotypes  of  P.  ophthalmicus  Cope.     Peru- 
vian Amazon.     J.  Orton.     1873.     Presented  by  E.  D.  Cope. 
Fim«lad«lU  peraeni*  sp.  oav.    Fit.  4, 

Head  4};  depth  4|;  D.  I,  6;  A.  v,  9;  P.  I,  11;  V.  i,  6;  head 
width  1)  in  its  length;  head  depth  at  occiput  1|;  snout  3;  eye  3i; 
maxillary  about  4 ;  interorbital  3) ;  dorsal  spine  2;  second  branched 
dorsal  ray  Ij;  least  depth  of  caudal  peduncle  2J;  pectoral  fin  1^; 
ventral  !(. 

Body  compressed,  moderately  elongate,  somewhat  slender,  deepest 
at  dorsal  origin,  and  edges  all  convex.  Caudal  peduncle  well  com- 
pressed, and  length  about  J  its  least  depth. 

Head  about  wide  as  deep  at  occiput,  sides  convexly  approximated 
above  and  broad  or  somewhat  flattened  below.  Snout  convex  over 
surface,  length  about  half  its  greatest  width.  Eye  large,  near 
upper  profile,  and  about  midway  in  head  length.  Eyelids  little 
free,  not  adipose-like.  Mouth  broad,  transverse,  and  upper  jaw 
slightly  protrudes.  Teeth  fine,  villiform,  in  rather  broad  contiguous 
bands  in  jaws.  No  vomerine  or  palatine  teeth.  Tongue  broad, 
thick,  depressed,  not  free.  Maxillary  barbel  reaches  origin  of 
ventral.  Outer  mental  barbel  extends  about  first  eighth  in  de- 
pressed pectoral,  and  inner  mental  barbel  about  f  to  pectoral  origin. 
Posterior  intemasal  area  slightly  greater  than  anterior,  and  anterior 
nostrils  in  short  tubes,  posterior  simple  pores.  Interorbital  slightly 
convex.  Fontanel  large,  continued  to  base  of  occipital  process 
without  interruption.  Humeral  process  J  length  of  depressed 
pectoral  spine.  Occipital  process  elongate,  slender,  extends  j  to 
dorsal  plat«.     Opercle  broad,  smooth. 

Oill-opening  extends  forward  opposite  front  pupil  edge.  Rakers 
3+8,  firm,  lanceolate,  simple,  little  less  than   half   of   filaments, 
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and  latter  nearly  J  of  eye.  No  pseudobranchise.  Braacbiostegals 
5,  slender. 

Body  covered  with  smooth  skin.  Head  smooth.  Spines  all  more 
or  less  smooth.  L.  1.  slopes  down  from  shoulder,  till  midway  along 
side,  simple.    Axillary  pore  moderate. 

Dorsal  origin  about  midway  between  front  eye  edge  and  anal 
ongin,  spine  slender,  nearly  straight,  edges  apparently  entire. 
Anal  inserted  slightly  nearer  caudal  base  than  pectoral  origin,  first 
branched  ray  (damaged)  apparently  longest.  Adipose  fin  moderate, 
2f  in  combined  head  and  trunk  length.  Caudal  damaged.  Pectoral 
moderate,  reaches  f  to  ventral,  spine  smooth  on  outer  edge  and 
inner  with  about  nine  large  serne,  of  which  longest  at  least  little 


Fig.  4. — PimelodeUa  perueme  Fowler.     (Type.) 

more  than  half  greatest  width  of  spine.  Ventral  inserted  slightly 
nearer  snout  tip  than  caudal  base,  or  below  last  dorsal  rays,  and 
fin  extends  f  to  anal  origin.  Vent  at  first  j  in  depressed  ventral 
length.  Genital  aperture  well  posterior,  or  slightly  before  depressed 
ventral  tip,  and  papilla  long  and  conic. 

Color  in  alcohol  largely  brownish,  under  a  lens  seen  to  be  made 
up  of  very  close-set  small  dots.  Lower  surface  of  head,  belly  and 
sides  paler,  and  on  last  extending  up  to  lateral  line.  Fins  all  pale 
brownish,  outer  portion  of  dorsal  dusky.  Iris  slaty.  Maxillary 
barbels  brownish  and  mental  barbels  whitish. 

Length  52  mm.  (caudal  tips  damaged). 

Type,  No.  21,932,  A.  N.  S,  P.  Peruvian  Amazon.  Received  many 
years  ago  from  J.  Orton  or  J.  Hauxwell.     Presented  by  E.  D.  Cope.- 

This  species  closely  resembles  PimelodeUa  lateristriga  (MtlUer  and 
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Troschel),  though  it  differs  in  having  the  occipital  process  reaching 
the  dorsal  plate,  maxillary  barbel  extending  to  tip  of  ventral  fin, 
base  of  adipose  fin  3  to  4  in  length,  ventral  scarcely  extending  more 
than  half  way  to  anal  and  inserted  little  behind  vertical  from  last 
dorsal  ray,  depth  6}  to  7,  and  A.  12.*  My  example  shows  no  trace 
of  a  dark  lateral  band,  this  region  being  entirely  paler. 
(Named  for  Peru.) 

PiiiiaIo<UIl«  oopsl  ap-  nov.    Fit.  S. 

Pinidodug  lateritlriga  (non  MUller  and  Troschel)  Cope,  Proc.  Acad.  Nat. 
Sci.  PhiU.,  1871  (1872),  p.  270,    Ainbyiacu  River. 

Head  4J;  depth  5;  D.  I,  6;  A.  iv,  8,  i;  P.  I,  8;  V.  i,  5;  head 
width  1|  in  its  length;  head  depth  at  occiput  1^;  snout  2|;  eye  4i; 
maxillary  4§;    mouth  width  2|;    interorbital  4;    dorsal  spine  1}; 


Fig.  5. — Pimeiodelta  copei  Fowler.     (Type.) 

first  branched  anal  ray  1};  least  depth  of  caudal  peduncle  2};  pec- 
toral 1^;  ventral  1^. 

'Body  elongate,  moderately  compressed,  deepest  at  dorsal  origin, 
contour  rather  slender,  and  edges  all  convexly  rounded.  Caudal 
peduncle  compressed,  least  depth  IJ  in  its  length. 

Head  not  much  compressed,  sides  sloping  gradually  to  form 
broad  area  above,  and  lower  surface  flattened,  profiles  similar. 
Snout  broad,  somewhat  depressed,  length  |  its  greatest  width.  Eye 
high,  ellipsoid,  midway  in  head  length.  Eyelids  free,  not  adipose- 
like. Mouth  lai^e,  broad,  transversely  terminal,  with  short  com- 
nussure,  and  upper  jaw  slightly  longer.     Teeth  conic,  in  moderately. 

•Eigemnuin  and  Eigenmann,  Occas.  Papers  Cal.  Acad.,  I,  1890,  p.  156. 
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wide  conti^ous  bands  in  jaws.  No  vomerine  or  palatine  teeth. 
Timgue  broad,  depressed,  smooth,  little  free  around  front  edges. 
Maxillary  barbels  long,  extend  back  till  midway  in  length  of  hind 
anal  ray.  Outer  mental  barbel  extends  back  J  in  pectoral  spine, 
inner  reaches  origin  of  pectoral.  Rictal  fissure  deep,  extending 
back  from  below  hind  end  of  maxillary  to  below  narrow  preorbital. 
Nostrils  well  separated,  anterior  in  short  tubes,  and  posterior  simple 
pores.  Interorbital  depressed  and  flattened.  Occipital  process 
extends  to  dorsal  plate,  its  length  1^  to  dorsal  origin,  and  of  even 
width  most  its  length.  Occipital  fontanel  slender,  long,  slightly 
constricted  within  interorbital,  and  reaches  occipital  process. 
Opercle  broad,  with  rather  numerous  radiating  striae. 

Gill-opening  extends  forward  about  last  fourth  in  snout  length. 
Gill-rakers  2+6,  lanceolate,  firm,  about  J  of  filaments,  and  latter 
slightly  more  than  half  of  eye.  No  pseudobranchix.  Branchios- 
t^^ls  6,  outer  rather  large. 

Skin  smooth.  Spines  smooth.  Humeral  process  striate,  its 
length  slightly  more  than  half  of  pectoral  spine.  Dorsal  and  pectoral 
spines  mostly  with  smooth  surfaces.  L.  1.  continuous,  simple,  little 
elevated  at  first,  midway  along  side.     Axillary  pore  moderate. 

Dorsal  origin  about  midway  between  snout  tip  and  depressed 
ventral  tip,  spine  slender,  slightly  curved,  front  edge  with  II  antrorse 
seme  ^ong  its  terminal  half,  hind  edge  entire,  and  depressed  fin 
not  quite  extending  back  to  origin  of  adipose  fin.  Anal  origin 
nearer  ventral  origin  than  caudal  base  by  snout  length,  and  first 
branched  ray  longest.  Adipose  fin  moderate,  its  length  SJ  in  com- 
bined head  and  trunk  length.  Caudal  well  forked,  lobes  long,  slender 
and  pointed,  about  equal  apparently  (damaged)  and  caudal  fin 
about  equals  space  between  snout  tip  and  dorsal  origin.  Pectoral 
extends  |  to  ventral,  spine  about  J  length  of  fin,  slightly  curved, 
outer  edge  very  finely  roughened  basally  and  terminal  half  with 
about  ten  antrorse  serrse.  Inner  edge  of  pectoral  spine  slightly 
roughened  medianly.  Ventral  origin  slightly  behind  last  dorsal 
ray  base,  and  fin  extends  J  to  anal  origin.  Vent  and  genital  aperture 
rather  near,  former  about  first  third  in  depressed  ventral  and  latter 
about  last  }. 

Color  in  alcohol  pale  brownish,  lower  surface  of  head  and  belly 
paler  or  somewhat  whitish.  A  rather  narrow  darker  brownish 
streak  extends  along  side  of  snout  to  eye,  and  continued  from  hind 
edge  of  latter  runs  along  upper  side  of  abdomen  to  1.  1.,  which  it 
embraces  below  bind  rays  of  dorsal,  and  then  continues  to  caudal 
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base.    Pins  all  pale  brownish.    Iris  brownish.    Maxillary  barbels 
brownish,  and  others  whitish. 

Length  160  ram. 

Type,  No.  8,362,  A.  N.  S.  P.  Ambyiacu  River,,  near  Pebaa, 
Ecuador.     John  Hauxwell. 

Paratype,  No.  8,363,  A.  N.  S.  P.,  same  data.  Head  4J;  depth 
5};  D.  I,  5;  A.  iv,  8,  i;  snout  21  in  head;  eye  4;  maxiliary  4i; 
interorbital  3J;  dorsal  spine  1|;  pectoral  spine  Ij;  length  152  mm. 

This  species  was  originally  identified  with  Pimdodus  lateristrigua 
Mtiller  and  Troschel  by  Cope,  though  at  the  time  he  pointed  out 
that  it  differed  somewhat  "in  the  longer  beards  and  one  soft  ray 
less  in  dorsal  and  anal  fin."  Eigenraann  and  Eigenmanu  state' 
that  the  maxillary  barbels  reach  the  ventral  tips  and  the  origin  of  the 
adipose  dorsal,  the  gill-rakers  3+8,  depth  6i  to  7,  and  pectoral  spine 
with  uQusually  strong  and  sharp  retrose  hooks  along  the  inner  edge- 

(Named  for  Prof.  Edward  D.  Cope,  who  first  pointed  out  its 
characters.) 
PinuladalU  oruMUgmK  (Cope). 

Rhamdia  cyanoetiffma  Cope,  Proc.  Amer.  Philos.  Soc.,  XI,   1870,  p.  569. 
Pebfls,  Ecuador. 

Nos.  8,381  to  83,  A.  N.  S.  P.,  cotypes  of  B.  cyanostigma  Cope. 
Pebas,  Ecuador.  J.  Hauxwell.  Eigenmann  and  Eigetunann  state,' 
"we  are  unable  to  tell  to  which  genus  this  species  belongs.  Dr.  Cope 
says  that  this  species  is  allied  to  Pimelodus  ophthaimicus  =  Pimelo- 
deUa  crislalus.  But  cristatus  is  generically  different  from  Rhamdia, 
and  was  generally  considered  so  when  the  statement  was  made." 
However,  it  is  evident  that  Cope  was  correct  in  placing  cyanoaligma 
in  Pimdodus,  as  Pimelodella  (  =  Paeudorhamdia  Steindachner)  was 
not  proposed  until  1888. 

FhraatOMphklnt  hamiloptorai  (Schneider). 

Peruvian  Amazon. 

BrMlt]rpUt7lt«nia  vailUlIti  (Valencieimei). 

Surinam. 
HamUoniblm  platTThjnabM  (Valwdennea). 

Peruvian  Amazon. 
PMiidopktTttoma  butiatum  (Linnniu). 

Nauta,  Ecuador,  and  Surinam.  The  lai^er  Nauta  example  has 
maxillary  barbel  slightly  shorter  than  depressed  dorsal  tip,  though 
in  the  Surinam  example  it  is  about  even.     A.  v,  8,  i  and  v,  9,  i. 

'  Occaa.  Papers  Cal.  Acad.  Sci.,  I,  1890,  p.  166. 
■L.C.,  p.  164. 


,y  Google 


1915.]  NATURAL   SCIENCES  OP  PHILADELPHIA.  219 

PMBd«pUt7«toma  tigriunm  (ValcndeDnu). 

Large  dried  skin,  without  data. 

Sonbin  lima  (Schnndar). 

Peru,  Ambyiacu  River  in  Ecuador,  and  Hyavary  in  Brazil. 

SILURIN^. 
EUnrni  glanit  LinruBus. 

One  from  southern  Europe. 
BstroplBi  dapreifirMtrU  (Peten). 

Three  from  the  Shebeli  River  in  East  Africa. 

Entropini  Mraoi  BDuleoaer. 

Ann.  Mag.  Nat.  Hist.  London,  (8)  VI,  1910,  p.  558.    Angola,  West  Africa. 

No.  37,956,  A.  N.  S.  P.,  paratype,  from  the  Luculla  River,  365 
kilometers  from  Lounda.     Dr.  J.  V.  Ansorge. 
8«kUb«  myitni  (Unutu}. 

Nile?  (Bonaparte  Collection  No.  368). 

PhTMllia  vUUsrai  Boulemer. 

Ann.  Mus.  Congo,  (1)  11,  1912,  p.  17,  PI.  17,  fig.  6.    Angola,  West  Africa. 

Nos.  38,756  to  58,  A.  N.  S.  P.,  paratypes.     Luculla  River  in 
Chiloango.    Dr.  Aasorge. 
Aaiorgia  vittata  Bouienfec. 

L.C.,  PI.  19,  fig.  2.    AngoU,  West  Africa. 

Nos.  38,734  and  35,  A.  N.  S.  P.,  paratypes.     N'Kutu,  Loango 
River.     Dr.  Ansorge, 
Pt«ra«r7pili  gangatiant  Peicra. 

Two  examples  in  very  poor  condition,  obtained  in  the  Ganges 
River,  India,  many  years  ago  by  Dr.  M.  Burrough. 

PORCIN.*:. 
PoreulMJad  (FonkU). 
NUe. 

Clirjilalitli7«  aantlrostiii  GOather. 

Bango  River  in  Cabira,  Angola  (Dr.  Ansoi^e). 
Chryiiohthr*  walkni  (Ganther). 

Chiloango  River  at  Chiloai^o,  Angola  (Dr.  Ansoi^e). 
Chrjdalithr*  antoigii  Boulenaet, 

Ann.  Mag.  Nat.  Hist.  London,  (8)  VI,  1010,  p.  558.    Angola,  West  Africa. 

No.   37,906,  A.   N.  S.   P.,  paratype.     Manzo  River  at  Dondo. 
Dr.  Ansorge, 
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HamibaKnii  tengftrk  (Hunilton-Bueluiaui). 

Five  from  the  Ganges  River,  India.  Day's  figure  of  an  Assam 
example  is  not  in  agreement  with  his  description,  as  the  adipose  fin 
is  shown  to  begin  close  behind  the  base  of  the  last  dorsal  ray,  and 
the  length  of  the  fin  would  be  contained  in  the  combined  head  and 
trunk  31  times.* 
HypMlebagnii  oanaini  (HuniltoD-Buohuun). 

Head  4};  depth  about  5;  snout  2|  in  head;  eye  3;  interorbital 
31.  Upper  jaw  slightly  protrudes.  Outer  mental  barbel  slightly 
lor^er  than  head.  Occipital  fontanel  reaches  base  of  occipital 
process.  Dorsal  spine  entire  on  outer  edge,  several  slight  weak 
barbs  on  terminal  hind  edge.  Adipose-fin  length  2J  in  combined 
head  and  trunk  length.  Length  110  mm.  (caudal  damaged). 
Ganges  River,  India. 
Hypialolwgrn*  mieiuuithiii  (Biecker). 

Two  from  Padang,  Sumatra. 
HjpielotMgmi  nigriMpi  (VmlcDoeruMa). 

Borneo. 

Bagraidai  maUptern*  Bleekcr. 

Borneo. 
Oljptothorax  plmtrpagan  (VulBDcisnofs). 

Batu  Sangkhar  in  Tanah  Datar,  Sumatra. 

Ol^ptothonx  pUtjpofonoldu  (Blwker). 

Batu  Sangkhar. 

DORADIN^. 

F1l7«0p7Si*  Ijn  Cope. 


No.  8,282,  A.  N.  S.  P.,  type.    Ambyiacu  River.    J.  Hauxwell. 

Doru  doT(4ll«  ValaDTlcDBOi. 

Para,  Brazil. 

Dormi  ^■iiiila*nt  ValeodeDna. 

One  poorly  preserved  Kcamf^  from  Surinam. 

DorM  Mitetni  (LianKiu). 

Dried  skin  without  data,  and  two  examples  recently  recorded 
from  the  Rupununi.  As  the  larger  of  the  latter  examples  differs 
markedly  in  its  armature,  attention  is  here  called  to  it.  The  process 
of  the  dorsal  plate  embraces  only  the  first  two  spinescent  lateral 

*  Fishes  o[  India,  III,  1877,  PI.  101,  fig.  5. 
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scutes,  whereas  in  the  smaller  example  and  the  dried  skin  the  first 
three  spinescent  lateral  scutes  are  embraced.  The  Rupununi 
specimens  also  show  the  humeral  plate  extending  a  little  further 
back. 

DoTU  braeltiata*  Copa. 

Proc.  Acad.  Nat.  Sei.  Phila.,  1871  (1872),  pp.  270,  292.     Maranon  River. 

No.  8,342,  A.  N.  S.  P.,  type.    Between  the  mouth  of  the  Rio 
N^ro  and  the  Peruvian  Amazon.     R.  Perkins. 
Ooru  aataphiMtn*  (LioiuRis). 

Surinam. 

DorM  wtddalli  Cutelaau. 

Doras  gryphaa  Cope,  I.e.,  p.  270,  Fl.  IS,  figs.   1-la.    Ambyiacu  River, 
Ecuador. 

Nos.  8,345  and  16,460,  A.  N.  S.  P.,  cotypes  of  D.  grypkus  Cope. 
Ambyiacu  River,  Ecuador.     J.  Hauxwell. 
DoTM  peetinUrona  Cope. 

Proc.  Amer.  Philos.  Soc.  Phila.,  XI,  1870,  p.  568.    Pebas.  Ecuador. 

No.  8,346,  A.  N.  S.  P.,  type.    Pebas,  Ecuador.    J.  Hauxwell. 
SoiM  monitur  <Cop«). 


Nos.  8,276  and  77,  A.  N.  S.  P.,  eotypes  of  Z.  monitor  Cope.     Am- 
byiacu River,  Ecuador.     J.  Hauxwell. 
Sort!  Bintiaa*  (Cope). 


No3.  21,390  to  95,  A.  N.  S.  P.,  eotypes  of  Z.  naulicus  Cope.  Nauta, 
i^uador.    J,  Ortoil, 

Ozrdorat  nlgai  (Vulencioiuia). 

Rhtjiodoras  prioncmtu  Cope,  Proc.  Acad.  Nat.  Sci.  Phila.,  1874,  p.  134. 
Nauta,  Ecuador. 

No.  21,203,  A.  N.  S.  P.,  type  of  R.  prionomus  Cope.  Nauta, 
Ecuador.    J.  Orton. 

Also  two  examples  from  the  Maranon  between  mouth  of  Rio  Negro 
and  Peru. 

AUCHENIPTEEIN^. 
Centromiwbliu  hMlulii  (Filipiii). 

One  from  Peruvian  Amazon.  Also  six  from  Manaos  harbor, 
Brazil,  in  Apiil,  1913  (E.  A.  Smith),  where  known  as  "Caratay." 
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iTMhjooTjitoi  iMfluithn*  (Cope). 


Nos.  21,444  and  45,  A.  N.  S.  P.,  cotjT)e3  of  A.  iaacanthus  Cope. 
Peruvian  Amazon.     J.  Orton. 
TTMhygoryttag  ^eatn*  {liaoBiu). 

Two  examples  from  Surinam  agree  with  my  Rupununi   River 
example  in  every  respect.    They  also  agree  with  Regan's  figure  of 
Paeudaucheniplerua  guppyi  and  his  description  of  Parauchenipterus 
pasece.^ 
TraohraoTTttM  bieTibaibni  (Cope). 

Aiicheni-ptenia  brembaThui  Cope,  Proc.  Amer.  PhUoa.  Soc.,  XVII,   1878, 
p.  676.    Peruvian  Amazon. 

No.  21,519,  A.  N.  S.  P.,  type  of  A.  brevibarbua  Cope.  Peruvian 
Amizon.  J.  Orton.  The  ventrals  are  I,  5,  not  7  a?  stated  by  Cope. 
Maxillary  barbels  not  reaching  middle  of  pectoral  spine,  but  now 
only  to  about  ^  its  length  {tip  broken).  This  species  is  close  to 
T.  galeatus,  but  differs  in  the  broader  predorsal  plate,  rougher  casque 
and  spines. 
FteadanohtnlpUnii  nodMni  (Bioch). 

Surinam. 
Epaptara*  dlipilnnit  Cope. 

Proc.  Amer.  Fbilos.  Soc.,  XVII,  1878,  p.  677.    Peruvian  Amazon. 

Nos.  21,353  and  54,  A,  N.  S.  P.,  cotypes.     Peruvian  Amazon. 
E.  D.  Cope. 
AnahenlpUra*  nneliilii  (AgMut). 

Peruvian  Amazon. 
AnfiheuipMroi  amb?!!!)!!!  sp.  dot.    Fi(.  e. 

Head  4f ;  depth  4^;  D.  I,  6,  i;  A.  iii,  41,  i;  P.  I,  10;  V.  i,  14; 
head  width  U  in  its  length;  head  depth  at  occiput  If;  snout  3;  eye 
3|;  mouth  width  3;  interorbital  21;  least  depth  of  caudal  peduncle 
2|;  pectoral  spine  Ij;  ventral  fin  IJ;  third  simple  anal  ray  2^.    ■ 

Body  elongate,  greatly  compressed,  contour  elongately  fusiform 
with  greatest  depth  about  midway  in  length  of  head  and  trunk. 
Caudal  peduncle  compressed,  lea^t  depth  Ij  in  its  length. 

Head  small,  about  wide  as  high  at  occiput,  profiles  similar.  Snout 
broad,  convex  over  surface,  length  about  |  its  greatest  width.  Pre- 
orbital  width  slightly  swollen.  Eye  large,  slightly  low,  center  at 
first  i  in  head  length,  and  orbit  well  extended  on  lower  side  of  head. 

*•  Proc.  Zool.  Soc.  London,  1906,  p.  387. 
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Adipose  eyelid  covers  eye  completely.  Mouth  broad,  crescentic 
as  viewed  below,  and  jaws  about  even.  A  band  of  sparse  villiform 
teeth  in  jaws,  narrow,  continuous,  though  slightly  expanded  at 
each  end.  Sparse  villifonn  teeth  in  mandible,  areas  becoming  wider 
at  symphysis,  where  separated  by  narrow  naked  median  area. 
Roof  of  mouth  without  teeth.  Inner  buccal  folds  moderate.  Tongue 
thick,  depressed,  smooth,  little  free.  Barbels  slender,  maxillary 
reaching  §  in  pectoral  spine.  Mental  barbels  equally  spaced,  all 
extend  back  about  opposite  pectoral  origin.  Anterior  intemasal 
space  slightly  greater  than  posterior,  nostrila  all  simple  pores,  an- 
terior also  very  close  to  snout  edge,  and  posterior  little  nearer  eye 
than  snout  tip.  Occipital  fontanel  broad,  extends  up  till  little 
beyond  hind  eye  edge.  Supraoccipital  process  extends  to  dorsal 
plate,  though  both  covered  with  thin  skin  and  smooth.  Opercle 
wide,  smooth. 


Fig.  6. — AuchenipUrus  ambyiacua  Fowler.     (Type.) 

Gill-openii^  extends  forward  about  first  third  in  postorbital  region 
of  head.  Gill-rakers  about  10+23,  slender,  pointed,  about  J 
let^h  of  filaments,  and  latter  about  1|  in  eye.  No  pseudobranchise. 
Branchiostegals  slender. 

Skin  smooth,  no  rugose  areas.  Shoulder-girdle  at  base  of  pectoral 
spine  slightly  swollen.  Humeral  process  short,  pointed,  slender, 
covered  with  skin,  and  extends  about  first  third  in  length  of  depressed 
pectoral  spine.  Axillary  pore  not  evident.  L.  1.  obsolete  at  present, 
apparently  coatinuoas  along  side  indicated  by  vertebral  centra. 

Dorsal  small,  well  anterior,  inserted  slightly  nearer  anal  origin 
than  snout  tip,  spine  slender,  nearly  straight,  front- edge  smooth  and 
hind  edge  slightly  serrated.  Adipose  fin  small,  inserted  about  last 
fourth  in  space  between  dors^  origin  and  caudal  base,  fin  about 
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two  in  eye.  Anal  with  loi^,  straight  base,  anterior  branched  rays 
slightly  longer,  and  base  of  fin  2f  in  combined  length  of  head  and 
trunk.  Caudal  (damaged)  broad,  and  apparently  forked.  Pectoral 
with  long  and  nearly  straight  spine,  its  surface  with  fine  lengthwise 
striae,  its  outer  edge  smooth  and  its  inner  edge  serrated,  when 
depressed  extending  nearly  to  ventral.  Latter  broad,  first  ray 
straight.    Vent  about  midway  in  length  of  ventral. 

Color  in  alcohol  dull  brownish  generally,  with  grayish  shade  on 
back  and  upper .  portions.  Lower  portions  of  body  slightly  paler 
than  upper.  From  shoulder  towards  middle  of  upi>er  caudal  lobe 
pale  dusky^ray  streak,  and  another  below  and  parallel  from  ventral 
origin.    Barbels  brownish,  also  eyes.    Fins  all  brownish. 

Length  163  mm.  (caudal  tips  damaged). 

Type,  No.  21,484,  A.  N.  S.  P.,  Ambyiacu  River,  Ecuador.  J. 
Hauxwell.    Presented  by  E.  D.  Cope. 

This  species  is  related  to  Aucheniptenia  nuckalia,  but  differs  at 
once  in  its  deeper  body.  A.  nuchalis  has  the  greatest  body  depth 
4}  to  5,  and  mental  barbels  extending  a  little  beyond  middle  of 
pectorals. 

(Named  for  the  Ambyiacu  River.) 
Anelieniptsrni  braahrnnii  (Cope). 


No.  21,552,  A.  N.  S.  P.,  type  of  E.  hrachyurus  Cope.  Peruvian 
Amazon.    J.  Orton.    Presented  by  E.  D.  Cope. 

AgtiMlMIU  paTpbyran*  Cope. 

Trans.  Amer.  Philoa.  Soc.,  (2)  XUl,  1867,  p.  404.    Surinam. 
No.  8,389,  A,  N.  S.  P.,  type.    Surinam.    Also  a  small  example 
from  same  locality.    Likely  A.  ffuianensia  Eigenmann  from  Wismar 
in  British  Guiana  may  be  found  identical. 

Agtneiotm*  bnvifiU*  Valenciennea. 

One  example  from  the  Peruvian  Amazon  in  rather  poor  condition. 
If  marked  as  described  by  Sleeker,  scarcely  any  traces  of  the  color- 
pattern  remain.  Dr.  Steindachner  next"  figures  the  species  from 
Rio  Purus,  with  the  pectoral  not  reaching  the  ventral.  Hb  examples 
were  from  Surinam,  the  Amazon  and  Partway,  measuring  175  to 
341  mm.  Bleeker's  examples  were  236  to  275  mm.  Eigenmann" 
had  an  example  445  mm.  from  Lama  Stop-off  in  British  Guiana,  and 
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states  that  the  pectorals  reach  the  first  or  fifth  ventral  ray.  Though  . 
he  also  gives  the  anal  rays  34,  possibly  thb  may  include  some  of  the 
rudimentary  ones,  as  most  writers  mention  32  branched.  My 
Peruvian  example  is  damaged  somewhat,  though  now  measures 
200  mm.,  has  the  A.  iv,  32,  and  the  pectorals  (damped)  do  not 
appear  to  reach  the  ventral.  A.  ogilviei  is  very  close  and,  like 
A.  marmoralus,  may  be  found  identical. 

TORPEDININ^. 
Torptdo  tUetriaiii  (Gmdin). 

Two  from  Liberia  and  one  from  the  Lebuzi  River  at  Kuka  Muno, 
West  Africa. 

A.BWKSDISIDM. 
Aipndo  uprado  (Uarunu). 

Brazil  and  Surinam. 
FUtyiUaai  ootflaplioru  Bi«h. 
Surinam. 

l)7«ialkth  ji  MraMidn*  Cope. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1874,  p.  133.     Nauta. 
Nos.  21,212  to  15,  A.  N.  S.  P.,  cotypes.    Nauta,  Ecuador.    J. 
Orton.     Presented  by  E.  D.  Cope. 

BsneMphalni  mtUt  Cap«. 
L.C.,  p.  132.    NauU. 
No.  21,235,  A.  N.  S.  P.,  type.    Nauta,  Ecuador.    J.  Orton. 
From  Cope. 
BnnoMphalai  almropiit  Cope. 

Proc.  Amer.  Phkloa.  Soc.  Phila.,  XI,  1870,  p.  568.    Pebas,  Ecuador. 
Nos.  8,286  to  88,  A.  N.  S.  P.,  cotypes.    Pebas,  Ecuador.    J. 
Hauxwell.    From  Cope. 

PLOTOSIDJSt. 
PloMnu  angvilUrli  (Bioeb). 

Padang,  Sumatra;  Singapore,  Malacca;  Apia,  Samoa;  Bacon, 
Philippine  Islands.  The  Padang  examples  are  without  whitish 
lengthwise  streaks.  All  others  smaller  and  show  the  whitish  streaks 
clearly,  even  the  very  young. 

OUriai  ■anaialauU  (V>l«icieimet), 
'  Senegal. 
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Olulu  moMftmbiani  Peten. 

Sbebeli  River,  East  Africa.  Giinther  says,  "Two  small  specimens 
of  Clarias  collected  on  the  Shebeli  River  are  not  in  sufficiently  good 
condition  to  be  determined.  The  form  of  the  vomerine  band  is 
very  different  from  that  of  the  fish  described  as  C.  smithii. "  These  ' 
examples  show  the  hind  edge  of  the  vomerine  band  slightly  double- 
convex,  evidently  an  individual  character,  as  they  are  in  all  other 
respects  similar  to  the  present  species  and  to  which  they  undoubtedly 
belong. 
Oluiu  batrathoi  (linnBiu), 

Padang  and  Batu  Sai^kar,  Sumatra. 
Olariu  angola  nili  SUjodBchner. 

West  Africa,  also  the  Luali  River  at  Lundo. 
CUiiM  dnohaUlni  *p.  nav.    Fis.  T. 

Head4f;  depth  at  anal  origin  6i ;  D.  76;  A.  57;  P.  I,  10;  V.i,5; 
head  width  1}  in  its  length;  head  depth  at  occiput  1};  snout  2f ; 
eyeS;  mouth  widtb2;  interorbital  1|;  least  depth  of  caudal  peduncle 
SJ;  caudal  If;  pectoral  1|;  ventral  2^. 

Body  elongate,  sides  and  trunk  well  compressed,  deepest  at  dorsal 
origin,  and '  profiles  mostly  similar.  Caudal  peduncle  entirely 
free,  well  compressed. 

Head  broad,  depressed,  upper  surface  slightly  more  convex  behind, 
and  profiles  similar.  Snout  broad,  depressed,  slightly  protrudes 
beyond  mandible,  and  length  about  half  its  greatest  width.  Eye 
smalt,  rounded,  superior,  and  placed  near  first  f  in  head  length. 
Eyelids  free.  Mouth  wide,  with  very  short  commissure.  Teeth 
fine,  villose,  in  moderately  broad  similar  bands  in  jaws,  upper  area 
simple  and  lower  ends  in  narrow  angle  behmd.  Vomerine  teeth 
similar  in  size  and  area  to  outer  or  maxillary  band.  Tongue  broad, 
depressed,  free  around  edges,  without  teeth.  Upper  and  lower 
buccal  folds  well  developed,  similar,  Anterior  nostrils  in  short 
simple  tubes  near  edge  of  snout,  much  closer  than  posterior.  Latter 
close  before  eye,  and  simple  slits  just  behind  base  of  nasal  barbel, 
which  reaches  back  opposite  tip  of  occipital  process.  Maxillary 
barbel  extends  back  beyond  depressed  pectoral  about  midway 
between  tip  of  latter  and  ventral  origin.  Outer  mental  barbel 
extends  back  beyond  pectoral  spine  tip,  though  not  quite  to  tip  of 
depressed  fin.  Inner  mental  barbel  reaches  pectoral  origin.  Inter- 
orbital  space  broadly  convex.  Fontanel  shaped  like  a  plumb-bob, 
within  the  interorbital  region.    Occipital  fontanel  close  to  base  of 
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occipital  process,  moderate.  Occipital  process  triangular,  extends 
about  first  fourth  in  predorsal  space. 

Gill-openings  large,  extend  forward  about  first  f  in  head.  Glll- 
rakere  1+9,  lanceolate,  about  equal  filaments  or  eye  in  length. 
Shoulder-girdle,  within  gill-opening,  with  a  well-developed  process 
opposite  origin  of  pectoral  spine.     Branchiostegals  moderate. 

Body  covered-with  smooth  skin.  L,  1.  simple,  slopes  from  shoulder 
till  midway  along  side  of  trunk,  though  not  continued  beyond  caudal 
peduncle. 

Dorsal  ii^erted  slightly  behind  first  third  in  combined  head  and 
trunk  length,  free  from  caudal  behind.  Anal  origin  nearer  caudal 
base  than  snout  tip,  also  free  from  caudal  behind.  Caudal  elongate, 
rounded  behind.     Pectoral  1|  to  ventral,  spine  with  rough  serrs 


Fig.  7. — Clariat  duchaiUui  Fowler.     (Type.) 

along  both  edges,  anterior  retrorse,  and  posterior  only  on  terminal 
portion  of  edge.  Ventral  small,  inserted  well  back,  and  reaches 
slightly  beyond  anal  origin.     Vent  close  before  anal. 

Color  in  alcohol  uniform  dull  brownish,  fins  and  lower  surface  of 
head  all  paler.     Iris  dull  slaty.     Barbels  brownish. 

Length  97  mm. 

Type,  No.  8,568,  A.  N.  S.  P.  Gaboon  Countrj-,  West  Africa. 
P.  B.  Du  Chaillu. 

Also  Nos.  8,569  to  8,574,  A.  N.  S.  P.,  paratypes,  same  data.  These 
show:  Head  41  to  4|;  depth  6i  to  6*;  D.  70  to  78;  A.  56  to  62; 
snout  2J  to  2i  in  head;  eye  7  to  8;  mouth  width  2  to  2J;  inter- 
orbital  H  to  IJ;  length  76  to  92  mm. 

This    species    is    apparently    allied   with    Clarias   m^marginatus 
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Peters,'*  from  Cameroon,  agreeing  in  the  few  gill-rakers,  concealed 
clavicles,  dorsal  rays,  and  width  of  the  head.  It  differs,  however, 
in  the  much  longer  barbels,  fewer  anal  rays,  longer  pectoral  and 
caudal  fins,  and  in  the  caudal  showing  traces  of  about  three  somewhat 
irregular  darker  transverse  bars. 

(Named  for  Paul  B.  Du  Chaillu,  who  many  years  ago  collected 
fishes  in  the  Gaboon  Country.) 

?b»g»nu  BlanhoU  (VilencieiiiiH). 

One  from  Borneo. 
ChannftlUbu  kpai  tcaniher). 

Two  from  Lubuzi  River  at  Kuka  Muno  in  Chiloango,  West  Africa. 
BMOobrftnabu  fMiili*  (Biocb). 

Ganges  River,  India. 


EoIaganM  marmorfttni  (GDnihcr). 
Holmia,  British  Guiana. 

HTPOPHTHALMIDJSI. 

HTpophthKlmni  •draUtni  (Aiuni). 
Peruvian  Amazon. 

FraiDnD.^. 

CETOPSIN*. 
HamlnMpil*  Mndira  (Aganii). 
Peruvian  Amazon. 

CatopcU  MMDtleiU  (LicbleoBMin). 

Ambyiacu  River,  and  Amazon  between  mouth  of  Rio  Negro  and 
Peru. 

PYGIDIIN^. 
HatahcrU  •raaUU  (Vilaademua}. 

Arroyo  Comajo,  Neuquen,  Argentina. 
P7Kt<Unm  rivaUtnm  (VkieDcunn«). 

Triehomj/clerui  pardui  Cope,  Proc.  Ac&d.  Nat.  Sci.  Phila.,  1874,  p.  132. 
Upper  Amacon. 

Nos.  21,180  to  202,  A.  N.  S.  P.,  cotypes  of  T.  pardus  Cope. .  Jeque- 
tepeque,  Peru.     J.  Orton. 

Also  many  examples  from  Lake  Titicaca,  Tinta,  sources  of  the 
Ucayali  at  Urubamba,  and  the  Rio  Urubamba  at  Urubamba,  Peru. 


"  Sit».  Ges.  Naturf.  Fr.  Berlin,  1882,  p.  74. 
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fjgMmn  poajuinB  (Cope), 

TriehomscUnu  poevanut  Cope,  Proc.  Amer.  Philos.  Soc.,  XVII,  1877,  p.  47 

(on  T.  riirulaliis  Cope). 
Trichomyctenia  Ttvulatus  (non  Valenciennes)  Cope,  Proc,  Acad.  Nat.  Sci. 
Phila.,  1874,  p.  132.    Arequipa,  Peru. 

No9.  21,382  and  83,  A.  N.  S.  P.,  cotypes  of  T.  poeyanua  Cope. 
Arequipa,  Peru.     J.  Orton.     This  species  is  close  to  P.  rivtUatum, 
differing  in  its  large,  dark  blotches. 
Fjfidinm  ilcpai  TKhudl. 

One  example,  which  Cope  refers  to  as  "a  large  specimen  of  the 
T.  pardus,  which,  according  to  the  label,  came  from  Callao  Bay." 
At  present,  however,  it  is  labelled  as  having  been  secured  at  Tinta. 
Paraiodon  mioropi  Koei. 

Amazon  between  mouth  of  Rio  Negro  to  Peru. 

OALLIOHTHTID.ffi. 
CalUobthri  eaUiohthf*  (LianBus). 

Surinam,  Nauta,  Pebas,  Ambyiacu  River  and  Rio  Jacuhy,     This 
large  series  shows  considerable  variation.     Adults  and  young  have 
variably  long  or  short  pectoral  spines,  which  may  reach  the  ventral 
or  only  half  as  far.     Plates  on  caudal  base  in  two  clusters,  which 
may  vary  3  or  4,  though  usually  4  in  each. 
HoploitorBun  littoral*  (Hucock). 
Trinidad  and  Venezuela. 
HoplMtsmDin  thoraoatnm  (V>leDci«a<>H). 

Nauta,  Ecuador. 
HoplMtemnm  oroaoDOl  'P-  aov.    Fig.  S. 

Hoplostemum  thoracatum   (non   Valenciennea)    Fowler,   Proc.  Acad.   Nat. 
Sci.  Phila.,  1911,  p.  436.    La  Pedrita,  Venezuela. 

Head  3|;  depth  3i;  D.  I,  7;  A.  i,  5;  P.  I,  8;  V.  i,  5;  lateral 
plates  25  above,  23  below,  to  caudal  base;  snout  2^"^  in  head;  eye  7; 
mouth  width  31;  interorbital  1|;  dorsal  spine  2;  adipose  spine  SJ; 
pectoral  spine  1|;  anal  spine  2J;  least  depth  of  caudal  peduncle 
If;  caudal  1;  ventral  If. 

Body  moderately  long,  well  compressed,  deepest  at  dorsal  origin, 
and  edges  all  convex.  Caudal  peduncle  greatly  compressed,  as 
measured  to  last  anal  ray,  base  about  half  as  long  as  deep. 

Head  moderate,  depressed,  upper  profile  little  more  inclined, 
surfaces  all  convex.  Snout  broad,  depressed,  and  length  about 
I  its  greatest  width.  Eye  small,  rounded,  laterally  superior,  hind 
edge  about  midway  in  length  of  head.  Mouth  moderate,  upper 
jaw  very  slightly  protruding.     Teeth  minute,  in  broad  bands  in 
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each  jaw,  though  upper  of  shorter  extent.  Inner  buceal  folds  both 
wide.  Lower  lip  wide,  with  slight  notch  &t  symphysis.  Outer 
barbel  reaches  about  first  sixth  in  pectoral  spine,  and  inner  barbel 
extends  very  slightly  beyond  tip  of  pectoral  fin.  Anterior  nostril  in 
short  tube  about  midway  in  snout  length,  and  posterior  simple  pore 
close  behind  and  a  little  superior.  Interorbital  broadly  convex. 
Fontanel  within  interorbital,  and  its  length  about  equals  eye. 

Gill-opening  extends  forward  to  last  third  in  head.  Gill-rakers 
1+8  short  and  rather  blunt  firm  points,  about  l  length  of  filaments, 
and  latter  equal  eye.    Isthmus  wide. 

Bony  plates  on  trunk  each  with  minute  denticulations  along 
hind  edges,  also  on  spines  of  fins  completely  over  thefr  outer  or 
lateral  surfaces  and  humeral  process.     Plates  on  head  and  predorsal 


Fig.  8.—HoploBla-num  oromcoi  Fowler.     (Type.) 

region  all  finely  striate.  Coracold  plates  greatly  exposed,  or  length 
of  each  about  equals  pectoral  fin,  and  meeting  at  their  anterior  edges. 
Outer  half  of  snout,  lower  surface  of  head,  and  belly  behind  pectoral 
plates,  naked.  From  adipose  fin  7  plates  on  median  line  of  back 
extend  forward.  Rudimentary  caudal  rays  with  small  plates. 
Base  of  each  caudal  lobe  with  2  plates.  Humeral  process  extends 
back  f  in  depressed  pectoral  spine. 

Dorsal  origin  little  nearer  snout  tip  than  origin  of  adipose  fin, 
spine  depressed  and  about  J  height  of  fin.  Adipose  fin  inserted 
about  last  third  in  space  between  last  dorsal  ray  base  and  caudal 
base,  spine  about  2  in  interorbital.  Caudal  rounded.  Anal  inserted 
about  last  third  in  space  between  ventral  origin  and  caudal  base, 
depressed  fin  extending  slightly  beyond  latter,  and  spine  a  little 
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shorter  than  longest  ray.  Pectoral  with  strong,  curved  spine,  reaches 
ventral.  Latter  inserted  little  nearer  snout  tip  than  caudal  base, 
&n  exteadii^  f  to  anal.  Vent  well  anterior,  or  close  behind  ventral 
bases. 

Color  in  alcohol  lai^ely  dark  brownish,  trunk  more  or  less  mottled 
with  paler  areas  or  blotches,  and  smaller  dusky  spots  of  irregular 
and  often  obscure  definition  on  scutes.  On  head,  breast  and  belly 
many  close-set,  small  blackish  spots,  though  becoming  larger  and 
fewer  on  belly.  All  fins  with  obscure  dusky  spots,  though  on  caudal 
mostly  united  to  form  median  broad  blackish  transverse  band,  in 
extent  nearly  half  length  of  fin.  Hind  edge  of  caudal  also  dusky. 
Iris  slaty.    Barbels  dusky. 

Length  102  mm. 

Type,  No.  37,895,  A.  N.  S.  P.  La  Pedrita,  Cano  Uracoa,  Venezuela. 
February  16,  1911.     F.  E.  Bond  and  Stewardson  Brown. 

Only  the  above  example.  It  is  related  to  Callichikys  pectoralia 
Boulenger,'*  which  has  been  identified  by  Eigenmann  with  C.  mel- 
ompferws  Cope,  a  species  certainly  distinct.  C.  pectordlis  is  evidently 
a  Hoploalemum,  however,  and  differs  from  the  present  species  in  its 
depth  3}  to  3),  large  eye  (though  this  may  be  due  to  age),  inner 
barbels  half  total  length,  and  lateral  plates  23  above  and  22  below, 
while  in  other  respects  it  agree.?.  No  description  of  the  caudal 
coloration  or  other  details  have  been  given  for  C.  pectoralia,  so  that 
its  identity  is  uncertain.  H.  schreineri  Ribeiro  I  have  been  unable 
to  consult. 

{Named  for  the  Oronoco  River,  in  the  delta  country  of  which  the 
type  was  secured.) 

CATAFHRACTOPS  Bubieii.  nov. 
Type  Catlichthys  tnelamplerus  Cope, 

Lower  jaw  without  barbels,  though  two  at  each  rictus.  Coracoid 
but  slightly  exposed  below,  and  ventral  surface  largely  naked. 
Dorsal  spine  low  and  flat.  Sectoral  spine  finely  serrated  on  inner 
ei^e,  outer  bristly.  Supraoccipital  plate  truncate  behind,  so  that 
narrow  median  naked  predorsal  strip  extends  before  dorsal  plate. 

Differs  from  subgenus  Hoplostemum  in  the  naked  predorsal  region 
and  truncate  hind  edge  of  supraoccipital  process,  together  with  the 
slightly  exposed  coracoid  processes. 

{CalaphToduSy  an  old  generic  name  for  the  plated  nematognaths; 
&f,  appearance.) 


"  Proc.  Zool.  Soo.  London,  1895,  p.  S25.    Monte  Sociedad,  Paraguayan  Cbaco. 
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HeplaitMiiiiB  ■BUmptaram  (Cope). 
CaUidilhya  melamjitenu  Cope, 
Ambyiacu  River. 

Nos.  8,318  to  28,  A.  N.  S.  P.,  cotypes  of  C.  melampUrm  Cope. 
Ambyiacu  River,  Ecuador.    J.  Hauxwell.    Also  two  eitamples  with- 
out definite  locality,  from  Cope. 
DiuMSk  lonfibftrbii  Cops. 

L.e.,  p.  276,  PI.  7,  figs.  1-16.    Ambyiacu  River. 

No9.  21,540  and  8,285,  A.  N.  S.  P.,  cotypes.    Ambyiacu  River, 
Ecuador.    J.  Hauxwell. 

ChNnotkaru  tenlnnUtni  (Copa). 

Corydorut  temUeiUatw  Cope,  l.e.,  p.  280,  PI.  6,  fig.  1.    Ambyiacu  River. 
No.  8,289,  A.  N.  S.  P.,  type  of  C.  semiscutotus  Cope.    Ambyiacu 
River,  Ecuador.    J.  Hauxwell. 
CluBnothoraz  biautufttv*  Coih, 

Proc.  Amer.  Fhilos.  Soc.,  XVII,  1878,  p.  679.    Peruvian  Amaton. 
No.  21,447,  A.  N.  S.  P.,  type.    Peruvian  Amazon.    J.  Orton. 
BrMUt  QKTnUni  Copa. 

Proc.  Acad.  Nat.  Sci.  Pbila.,  1871,  p.  277,  PI.  7,  fig.  2,  PI.  Q,  fig.  3.    Ambyiacu 

Nob.  8,231  to  37,  A.  N.  S.  P.,  cotypes.     Ambyiacu  River,  Ecuador. 
J.  Hauxwell. 

Corydom*  aantni  Copa. 

L.e,  p,  2S1.    Ambyiacu  River, 
Nos.  8,292  and  93,  A.  N.  S.  P.,  cotypes.     Ambyiacu  River, 
Ecuador.     J.  Hauxwell.     These  examples  in  very  poor  condition. 
Possibly  they  may  be  found  identical  with  C.  punctalus  (Bloch). 
CoTydorai  unbiaon*  Cap*. 

L.e.,p 

No.  8,291,  A.  N.  S.  P.,  type  of  C.  ambiacus  Cope.     Ambyiacu 
River,  Ecuador.     J.  Hauxwell. 

Nos.  8,294  and  95,  A.  N.  S.  P.,  cotypes  of  C.  trilineatus  Cope. 
Ambyiacu  River,  Ecuador.     J.  Hauxwell. 

Also  four  examples  from  Peru,  received  from  J.  Orton.    C.  ambiacus 
Cope  has  been  identified  with  C.  punctatiis,  though  is  here  allowed 
distinct  until   further  studies  can  be  made.     C.   amphtbelus  may 
also  be  another  synonym,  and  is  only  provisionally  admitted  here. 
CoTydomi  trnphibalni  Copa. 

L.e.,  p.  282.    Ambyiacu  River. 

No.  8,291,  A.  N.  S.  P.,   type.      Ambyiacu   River,  Ecuador.    J. 
Hauxwell. 
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CsrTdorai  p«lMtlU  (Jaiyna). 

Many  from  thevRio  Jacuhy,  Brazil. 

lobioaiuid^. 
plecostomina:, 

Pliraitamiii  pl«MitomKi  (LinnBiu). 

One  from  Surinam  (Hering).     A  large  example  (41S-inm.  long 
without  caudal),  no  data,  is  evidently  identical, 
PlMMtomni  Mminaiionnii  (ViIeDdcunn). 

Rio  Jacuhy. 

PlMMtomni  HpilogMtar  Cope. 

Proc.  Amer.  Philoa,  Sw.  Phila.,  XXXIII,  1894,  p.  100,  PI.  8,  fig.  U.  Rio 
Jacuhy,  Brazil. 
No3.  21,781  to  84,  A.  N.  S.  P.,  cotypes.  Rio  Jacuhy,  Brazil. 
H.  H.  Smith.  This  is  evidently  a  distinct  species,  and  not  at  all 
to  be  confused  with  P.  commersonnii,  as  questioned  by  R^an.'* 
It  would  cleariy  fall  with  the  species  P.  veires,  P.  carinalus  and 
P.  vaillanti,  according  to  Regan's  key,  where  the  character  shared  , 
in  common  is  "  supraoccipital  bordered  posteriorly  by  a  median 
scute,  and  by  one  or  more  on  each  side. "  It  differs  from  all  three 
of  these  species  in  having  the  1. 1.  30,  and  the  lateral  keels  weak. 

PlMMtomni  Bm«r^iiat<i«  tVilendenDs). 

PUcoetomus  scopidarius  Cope,  Proo.  Acad.  Nat.   Sci.  Phila.,   1871,  p.  55. 

Amaton  above  mouth  of  Rio  Negro. 
Ptecoalomaa  bUehatut  Cope,  I.e.,  p.  285,  PI,  16.    Amazon. 
PUeoatotnui  vireuxm  Cope,  I.e.,  1874,  p.  137.     Upper  Amazon. 

No.  8,081,  A.  N.  S.  P.,  type  of  P.  scopularius  Cope,  Amazon 
above  mouth  of  Rio  Negro,     R.  Perkins. 

No.  8,279,  A,  N.  S.  P.,  type  of  P.  biseriatus  Gope.  Amazon. 
R.  Perkins, 

Nos.  21,280  to  83,  A.  N.  S.  P.,  cotypes  of  P.  vireacens  Cope.  Peru- 
vian Amazon.     J..Orton. 

Also  small  example  from  Peru  obtained  by  Orton, 
Pterjfopliolitlir*  mnltiradiBtai  (HsdcocIi). 

lApoaareus  variua Cope,  Ptoc.  Acad.  Nat.  Sci.  Phila.,  1871,  p.  284.     Ambyiacu 

Liposarcus  jeaneaianua  Cope,  I.e.,  1874,  p.  135.     Nauta. 

No.  21,931,  A.  N.  S.  P.,  type  of  L.  varius  Cope.  Ambyiacu  River, 
Ecuador.    J.  Hauxwell. 

Nos.  21,925  and  26,  A.  N.  S.  P.,  paratypes.  Amazon  from  mouth 
of  Rio  Negro  to  Peru.     R.  Perkins. 

"Tram.  Zool.  Soc.  London,  XVII,  pt.  3,  1904,  p.  206. 
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Nos.  8,241  and  42,  A.  N.  S.  P.,  cotypes  of  L.  jeanesianua  Cope. 
Nauta.    J.  Orton. 

Also  other  examples  from  the  above  localities. 
ClmtaiUmiu  wrlesai  Cope. 

L.C.,  1871,  p.  288.    Ambyiacu  River. 
No.  22,005,  A.  N.  S.  P.,  type.     Arabyiacu  River,  Ecuador.     J. 
Haiixwell.    It  is  not  a  species  of  Xenocara,  as  suKested  with  question 
by  Regan,"  though  closely  related  to  his  C.  maciUatus." 
Anaiitrni  doliohopttrji  Kd«. 

Two  from  Pebas,  Peru,  received  from  Cope.    They  agree  with 
Kner's  account  and  figure,  though  are  a  little  larger.     They  are 
also  rougher  and  the  spines  more  or  less  spinescent.     The  fins  are 
spotted  with  blackish. 
Aneistiti*  algm  (Cope). 

ChatoaUmus  aina  Cope,  Proc.  Acad.  Nat.  8ci.  Phila.,  1871,  p.  2S7,  PI.  15, 

fig.    Ambyiacu  River. 
Clu^slomut  nuUaa>p»  Cope,  I.e.    Ambyiacu  River. 
Chaimlomux  lectirottris  Cgpe,  I.e.,  p.  288.    Ambyiacu  River. 

Nos.  16,461  and  62,  A.  N.  S.  P.,  cotypes  of  C.  alga  Cope.  Ambyiacu 
River,  Elcuador.    J.  Hauxwell. 

No.  8,299,  A.  N.  S.  P.,  cotype  of  C.  malacops  Cope.  Ambyiacu 
River,  Ecuador.    J.  Hauxwell. 

Nos.  8,298  and  8,300,  A.  N.  S.  P.,  cotypes  of  C.  lecliroslria  Cope. 
Ambyiacu  River,  Ecuador.     J.  Hauxwell. 

This  species  is  allowed  distinct  and  closely  related  to  A.  koplogenys 
(Giinther),  which  is  described  as  having  but  8  or  9  interopercular 
spines.  I  have  two  examples,  of  nearly  similar  size,  of  A.  hoplogenya 
from  the  Rupununi  which  agree  in  this  character.  Further,  they 
are  also  white-dotted.  The  types  of  C.  alga  show  the  interoperculw 
spines  as  11  to  13,  which  appear  to  exceed  any  variation  found  in 
A.  koplogenys.  Cope's  figure  of  C.  alga  does  not  indicate  all  the 
interopercular  spines.  The  types  of  C.  tectirostris  show  the  D.  I,  7, 
rarely  I,  6,  and  the  interopercular  spines  11  or  12. 

Anoiitnti  oirrhDini  (VileDdeniiH). 

ChaloBtotnui  variolua  Cope,  Proc.  Aead.  Nat.  Sci.  Phila.,  1871,  p.  2S8, 
Ambyiacu  River. 

Nos.  21,284  and  85,  A.  N.  S.  P.,  cotypes  of  C.  variolus  Cope. 
Ambyiacu  River,  Ecuador.     J.  Hauxwell. 
Also  four  others  with  same  data. 
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Lithoxu  llthMdM  EifMimuui. 

Mem.  Carnegie  Mus.,  V,  1912,  p.  242,  PI.  29,  figs.  1-4.     (Warraputa)  British 
Guiana. 

No.  39,121,  A.  N.  S.  P.,  j>aratype.     Wairaputa,  British  Guiana. 
In  exchange  with  Carnegie  Museum. 

HYPOPTOPOMIN^. 
Hjpoptopoma  thoraeatiim  GOathei. 


Nos.  8,280  and  81,  A.  N.  S.  P.,  cotypes  of  H.  bilobatum  Cope. 
Pebas,  Ecuador.  J.  Hauxwell.  These  agree  with  H.  tkoracatum 
in  their  ventral  armature.  In  the  smaller  example  the  median  series 
of  scutes  do  not  approximate  those  on  each  side. 

Also  an  example  from  the  Peruvian  Amazon. 
Hypoptopoua  piiloguur  ip.  nov.    Fia.  9, 

Hypoplopoma  bilobatum  (part)  Cope,  Proc.  Amer.  Philos.  Soc.  Phila,,  XVII 
1878,  p.  679.    Peruvian  Amazon. 

Head  4;  depth  6|;  D.  I,  7;  A.  I,  5;  P.  I,  6;  V.  I,  5;  26  plates 
in  lateral  series,  of  which  last  on  caudal  base;  3  predorsal  plates; 
head  width  1^  in  its  length;  head  depth  at  occiput  2;  snout  If; 
eye  4j;  mouth  width  3^;  interorbital  If;  least  depth  of  caudal 
peduncle  3J;  pectoral  spine  IJ. 

Body  long,  slender  in  lateral  profile,  depressed  as  viewed  from 
above,  deepest  at  dorsal  origin,  and  edges  all  smoothly  convex. 
Caudal  peduncle  rather  robust,  becoming  compressed  behind,  and 
its  least  depth  about  J  its  length  measured  to  rudimentary  adipose 
fin-spine. 

Head  short,  well  depressed,  and  profiles  simitar.  Snout  broad, 
depressed,  its  length  J  its  basal  width.  Eye  moderate,  lateral,  and 
its  center  about  last  fourth  in  head.  Eyelids  free.  Mouth  rather 
broad,  transverse,  and  placed  about  first  |  in  snout.  Disk  rounded, 
apparently  with  entire  edges,  and  surface  with  a  few  papills  on  lower 
lip.  Teeth  slender,  simple,  uniserial,  long,  and  slightly  bent,  com- 
pressed tips  blunt.  Inner  buccal  folds  apparently  broad.  Tongue 
broad,  fleshy,  little  distinct  at  present.  Each  lateral  comer  of  buccal 
disk  with  short  triangular  fleshy  barbel,  apparently  less  than  half 
of  eye  in  length.  Nostrils  together,  simple  pore  within  depression 
on  top  of  head  just  before  front  edge  of  eye,  extent  of  depression 
each  less  than  half  of  eye,  and  bony  intemasal  region  trifle  more 
than  eye.  Interorbital  broadly  and  slightly  convex.  Occipital 
process  broadly  triangular.     Opercle  lai^e  and  very  porous. 
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Gill-openings  small,  inferiorly  lateral,  extend  forward  about 
opposite  hind  edge  of  eye.  Isthmus  moderately  broad,  width  1} 
in  snout. 

Body  almost  everywhere  minutely  spinose.  Scales  without  dis- 
tinct keels.  Eight  plates  between  dorsal  and  adipose  fin.  Snout  all 
more  or  less  roughened,  especially  along  sides.  Lower  surface  of 
head  and  abdomen  entirely  naked,  only  interrupted  by  striate 
osseous  exposures  of  coracoids.  Fin  spines  all  spinulose.  L.  1. 
scarcely  distinct. 

Dorsal  origin  placed  little  nearer  origin  of  adipose  Sn  than  snout 
tip,  spine  (damaged)  slightly  enlarged  and  evidently  longest  of  fin 


Fig.  9. — Hypoplo-poma  psUogasler  Fowler.     (Type.) 

radii.  Adipose  fin  reduced  to  a  simple  depressed  little  plate,  inserted 
slightly  nearer  dorsal  origin  than  caudal  base.  Anal  inserted  behind 
base  of  depressed  dorsal.  Caudal  (damaged)  with  lower  lobe  appar- 
ently longer  ?.  Pectoral  with  long,  slender  and  slightly  curved  spine, 
its  outer  edge  with  minute  asperities  and  spinules,  and  inner  edge 
antrorsely  serrate,  also  extends  about  J  in  depressed  ventral.  Latter 
not  reaching  anal.     Vent  aliout  midway  in  postventral  region.- 

Color  in  alcohol  largely  dull  brownish  (with  greenish  tint  doubtless 
due  to  having  been  preserved  originally  in  a  copper  vessel).  Snout 
and  side  of  head  with  dusky  dots.  A  narrow  streak  of  dark  brown 
also  along  side  of  snout,  and  continued  behind  eye  to  shoulder. 
Median  caudal  rays  dusky.     Iris  brownish. 
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Length  56  mm.  (caudal  damaged). 

Type,  No.  21,922,  A.  N.  S.  P.  Peruvian  Amazon.  1873.  J. 
Orton.    Received  from  E.  D.  Cope. 

The  above  example  was  formerly  identified  with  the  preceding 
species,  but  is  here  allowed  distinct  provisionally,  for  if  simply  a 
variant  is  quite  anomalous.  The  type  of  H.  psilogaster  is  larger 
than  the  smallest  example  of  H.  thoracatum,  and  it  has  but  two  rows 
of  ventral  scutes,  the  space  between  being  naked. 

('t^M-,  naked;  r<"^iP,  stomach.) 

DIAPELTOPLITES  lubien.  dov. 

Type  Hypoptopoma  giiiare  Cope. 

Differs  from  the  subgenus  Hypoptopoma  Gunther,  as  here  under- 
stood, in  the  ventral  armature  consisting  largely  of  two  series  of 
plates,  though  a  single  plate  interposed  between  the  first  pair. 

The  species  embraced  in  this  subgenus  are  H.  gulare  Cope,  H.  joberti 
(Vaillant)  and  H.  sUindachneri  Boulenger.  The  subgenus  Hypop- 
toporna  contains  only  H.  ikoracatum  Gunther  and  H.  psilagaster, 
described  previously, 

(Ji'i,  divided;  tU-n),  shield;  ^tihit,  armed;  with  reference  to  the 
double  series  of  shields  on  the  belly.) 

Peruvian  AmaEon. 
No.  21,477,  A.  N.  S.  P.,  type.    Peruvian  Amazon.    J.  Orton. 
OtoeUalni  VMtltiii  Cope. 

Proc.  Acad.  Nat.  Sci.  Phila.,  1871,  p.  83,  PI.  4,  fig.  2.    Tributary  ot  Ambyiacu 

Nos.  8,283  and  84,  A.  N.  S.  P.,  cotypes.     Tributary  of  Ambyiacu 
River,  Ecuador.     J.  Hauxwell. 
OtMinalni  B«xllii  Cope. 

Proc.  Amer.  Philos.  Soc.  PhUa.,  XXXIII,  1894,  p.  87,  PI.  8,  figB.  l3a-6. 

Rio  Jacuhy. 
Otocindut  fimbrialiu  Cope,  i.e.,  p.  98,  PI.  9,  figs.  16a-6.    Rio  Jacuhy. 

Nos.  21,622  to  26,  A.  N.  S.  P.,  cotypes  of  0.  fiexUis  Cope.  Rio 
Jacuhy,  Brazil.     H.  H.  Smith. 

Nos.  21,752  to  55,  A.  N.  S.  P.,  cotypes  of  0.  fimhriatus  Cope. 
Same  data.     This  nominal  form  appears  to  be  a  condition  of  greater 


MiarolApidogMter  Biploaada(Bt>uleii(er). 
Rio  Jacuhy,  Brazil. 
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KiernUpidOKMtar  InviDT  (Cope). 

Hiionotxis  lavioT  Cope,  Proc.  Amer.  Pbiloa.  Soc.  Phila.,  XXXIII,  1894, 
p.  95,  Pi.  7,  fig,  12.    Rio  Jacuhy. 

No.  21,563,  A.  N.  S.  P.,  type  of  H.  kenor  Cope.  Rio  Jacuhy, 
Brazil.  H.  H.  Smith.  Both  this  and  the  following  species  have 
been  merged  with  the  preceding,  though  they  appear  to  me  distinct. 

MioToUpldoCBitar  laptoaUlu  (Cope). 

Higonotut  lepUKhUut  Cope,  Proc.  Amer.  Philoa.  Soc.  PhUa.,  XXXIII,  1894, 
p.  96,  PI.  7,  fig.  11,    Rio  Jacuhy. 

No.  21,564,  A.  N.  S.  P.,  type  of  H.  UptochUus  Cope.  Rio  Jacuhy, 
Brazil.    H.  H.  Smith. 

LORICARIIN^. 
Bhlu«lorlB*ria  aaden  HcdhI. 

Rio  Jacuhy,  Brazil. 
Lorloaiilohthyi  trpni  <BI«lier). 

Two  examples,  208  and  224  mm.  (caudal  tips  slightly  damaged), 
from  Surinam.  They  agree  with  Bleeker's  account"  in  having 
14  caudal  scutes,  though  Regan  gives'*  but  10  or  11,  which  is  in 
agreement  with  Steindachner's  figure  of  Loricaria  stubelii."  The 
interorbital  space,  in  my  specimens,  is  flat,  with  the  eye  nearly 
impinging  on  the  upper  pro&le  of  the  head.  In  Bleeker's  figure  the 
interorbital  space  is  shown  as  elevated.  My  examples  agree  with 
L.  sttdielii  in  their  occipital  armament,  though  ventrally  they  have 
at  least  four  rows  of  plates.  In  L.  sttdKlii  the  figure  shows  the 
median  ventral  plates  absent  in  one  case.  Traces  of  dark  spots  are 
also  evident  on  the  fins. 
Loriouilehthy*  banxwslU  *p-  dot.    Fi|.  lo. 

LorieaHa  acuta  (non  Valenciennes)  Cope,  Proc.  Acad,  Nat.  Sci.  Phila.,  1871, 
p.  289,     Ambyiacu  River. 

Head  H;  depth  9i;  D.  I,  7;  A.  I,  5;  P.  I,  6;  V.  I,  5;  scales 
30  in  lateral  series  to  caudal  base,  lateral  keels  united  or  approximated 
after  16  scales;  20  scales  behind  dorsal;  3  predorsal  scales;  head 
width  li  in  its  length;  head  depth  at  occiput  2|;  snout  Ij;  eye 
5;  mouth  width  4i;  interorbital  4|;  dorsal  spine  U ;  anal  spinel}; 
pectoral  s^iine  If;  ventral  spine  IJ. 

Body  slender  in  profile,  deepest  at  ventral  origin,  and  well  de- 
pressed. Caudal  peduncle  well  depressed,  long,  and  surfaces  about 
equally  and  broadly  convex  above  and  bdow. 

"Nat.  Verb.  HoU.  Maata.  (D»cr.  SilurTSuriname),  XX,  1864,  p.  20,  PI.  6, 
fig.  1.  PI.  13,  fig.  1. 
"Trans.  Zool.  Soc.,  London,  XVII,  1904,  p.  286. 
"  Denk.  Ak.  Wiss.  Wien,  XLVI,  1882,  p.  7,  PI.  3,  fig.  2. 
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Head  elongate,  depressed,  broadly  convex  above  and  more  or 
less  flattened  below.  Snout  depressed,  somewhat  acuminate,  length 
about  equals  greatest  width,  and  upper  profile  slightly  concave  in 
front.  Eye  moderate,  with  eye  socket  well  notched  behind,  general 
form  ellipsoid,  and  center  falls  about  last  third  in  head  length. 
Mouth  anterior  or  slightly  before  middle  in  snout  length,  transverse, 
and  jaws  firm.  Teeth  apparently  few,  minute,  close-set  and  uni- 
Berial.  Buccal  disk  (damaged)  apparently  more  or  less  rounded? 
Tongue  broad,  depressed,  scarcely  free.  Nostrils  together  within 
an  aperture  about  half  length  of  orbital  aperture,  to  which  close 
before  in  lateral  profile,  and  hind  edge  of  aperture  slopes  up  gradually. 


Fig.  10. — Lorieariicklhya  hauxweUi  Fowler.     (TVpe.) 

Intemasal  space  slightly  less  than  half  of  interorbital.  Cheeks  very 
slightly  concave,  and  interorbital  similar.  Opercle  large,  porous. 
Supraoccipital  process  broad  basaily,  though  forms  narrow  point 
about  f  basal  width. 

Gill-openings  lateral,  extend  forward  about  opposite  eye  center, 
Gill-rakers  4+8  ?  short  firm  points,  much  less  than  filaments  and 
latter  little  less  than  eye.    Brancbiostegals  with  outer  broad. 

Scales,  or  scutes,  all  more  or  less  minutely  spinescent.  Predorsal 
region  with  3  scutes  to  occipital.  Three  series  of  scutes  transversely 
across  middle  of  belly,  with  inner  series  broad.  Anteriorly,  or  on 
breast,  scutes  smaller  or  more  numerous.  Two  scutes  between 
ventrals.    Anterior  2  predorsal  scales  each  with  strong  keel  on  each 
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side,  and  scales  on  each  side  with  keel,  which  becomes  obliterated 
after  second  scale  along  dorsal  base,  and  posteriorly  till  near  middle 
in  length  of  caudal  peduncle  it  forms  only  slight  convexity  on  each 
scale.  Lateral  keels  on  each  side  made  up  of  minute  seme,  strught 
in  their  arrangement,  and  graduated  loiter  to  last,  which  largest. 
Each  lateral  scale  of  belly  with  rather  obsolete  keel.  Head  all  more 
or  less  roughened  with  minute  asperities,  though  slightly  more 
conspicuous  along  lower  edge  of  snout.  All  fin  spines  and  outer 
rays  of  caudal  finely  spinescent. 

Dorsal  origin  falls  behind  first  third  in  length  about  an  eye- 
diameber,  spine  slender  and  not  larger  than  longer  rays.  Anal 
inserted  well  behind  dorsal  base,  or  slightly  nearer  snout  tip  than 
caudal  base,  spine  scarcely  larger  than  rays,  and  depressed  fin  extends 
2}  to  caudal  base.  Caudal  small,  median  rays  short,  and  outer  or 
upper  and  lower  ones  slightly  enlarged.  Pectoral  reaches  ventral, 
spine  flexuous,  longer  than  rays.  Ventral  inserted  slightly  before 
dorsal  origin,  spine  long  and  Bexuous,  and  reaches  back  about  oppo- 
site middle  of  third  scale  along  anal  base.  Vent  about  midway 
between  ventral  and  anal  origins. 

Color  in  alcohol  largely  uniform  brownish,  apparently  greatly 
faded.  Lower  surface  of  body  pale.  Fins  all  pale,  uniform,  and 
caudal  with  several  pale  irregular  cross  streaks.     Iris  dark. 

Length  180  mm.  (caudal  tips  damaged). 

Type,  No.  8,301,  A.  N.  S.  P.  Ambyiacu  River,  Ecuador.  John 
Hauxwell. 

This  example  is  close  to  Loricanichlhya  macidatus  (Bloch),  and 
may  ultimately  be  found  identical.  Bloch's  poor  figure*'  does  not 
show  much  detail  fit  for  comparison,  and  the  synonymous  LorUaria 
amazonica  Castelnau"  is  not  much  better.  The  snout,  in  both  cases, 
is  shown  as  more  obtuse,  similar  to  my  examples  of  Loricariichtkya 
typua.  From  Regan's  description,  my  specimen  differs  in  the 
longer  snout  and  the  abdomen  with  but  a  single  series  of  plates 
between  the  lateral  series.  The  carinate  anterior  plates  are  also 
characteristic,  as  his  specimens  are  given  at  190  mm.  in  length,  and 
said  to  have  all  the  predorsal  plates  weakly  carinate  in  the  young 
and  without  distinct  keels  in  the  adult. 

(Named  for  John  Hauxwell,  who  collected  fishes  in  the  Ambyiacu 
River  many  years  ^o.) 

"  Lmicaria  nuicutata  Blocb,  Natiirg.  Aual.  Fische,  VIII,  1794,  p.  73,  PI.  37S, 
fig.  1. 
»  Anim.  Amer.  Sud,  1855,  p.  46,  PI.  23,  fig.  2. 
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LoTloulioliUtTi  auni  (VslandaoiiM). 

Rio  Jacuhy,  Brazil.  One  of  the  smallest  examples,  210  mm. 
long,  differs  in  having  the  lateral  scutes  25+9,  which  is  more  in 
accordance  with  the  characters  distii^uishing  Loricaria  apixii 
Steindachner.  In  other  respects  it  agrees  with  the  present  species. 
LoriauU  Mtapbrftete  Liwumu. 

One  from  Surinam,  228  nmi.  long  (caudal  tips  damaged).  Head 
width  1^  in  its  length.  Intemasal  region  slightly  elevated  convexly. 
No  lengthwise  keels  on  interorbital  and  anterior  occipital  region. 
Ventral  plates  medianly  in  3  or  4  irregular  series.  Lower  naked 
surface  of  bead  extends  rather  well  back  on  clavicle  re^on. 
LoTtoaria  Darinata  CuteloBu. 

One  from  the  Rio  Maranon,  185  mm.  long  (caudal  tips  damaged). 
Head  width  li  in  its  length.  Intemasal  region  not  elevated.  Two 
low  lengthwise  keels  within  interorbital  space,  approximating  behind, 
where  they  continue  closer  as  better  marked  supraoccipital  keels. 
Ventral  plates  medianly  in  4  or  5  irregular  series.  Naked  surface 
of  head  below  not  extending  on  clavicles,  which  covered  with  many 
small  plates.  This  specimen  agrees  with  Eigenmann's  photograph. 
The  species  is  apparently  not  previously  known  from  the  Maranon, 
Cope  having  confused  it  with  L.  catapkrada. 
Haittia  platjitoma  <Oaatb«r). 

Wanaputa  Falls,  British  Guiana. 
SturiJoma  pisntlMTi  (IUc»». 

Peru.  This  example  agrees  with  Regan's  figure  and  account. 
Scutes  20+16.  Sutures  on  predorsal  shield  weak,  so  that  it  appears 
as  rather  large  single  plate,  preceded  by  2  more  plates  to  supra- 
occipital  process.  Dorsal  with  traces  of  faint  spots  on  ftn-rays. 
Caudal  with  uppermost  and  lowermost  rays  produced  (tips  damaged), 
and  with  several  dark  spots,  arranged  mostly  as  transverse  bands. 

OYOLOPIID.JB. 

Crtlopioin  labala  (VilBncienna).  * 

Rio  Urubamba,  Peru. 
Cjoloplnn  aUmboruoi  tp-  nov.    Fie.  ii. 

Head  3;  depth  4;  D.  I,  5;  A.  I,  6;  P.  I,  10;  V.  I,  8;  bead  trifle 
longer  than  wide;  snout  2  in  head  length;  eye  about  12;-  mouth 
width  about  3;  interorbital  about  5^;  dorsal  spine  Ij;  anal  spine 
If;  pectoral  nearly  1 ;  ventral  1  J. 

Body  moderately  long,   compressed,   deepest  at  dorsal  origin. 
Caudal  peduncle  deep,  compressed. 
16 


,y  Google 


242  PROCEEDINGS  OF  THE  ACADEMY  OF  [Apr., 

Head  depressed  slightly.  Snout  long,  depressed.  Eye  high, 
midway  in  head  length,  without  distinct  eyelids.  Mouth  broad, 
transverse,  slightly  crescentic,  falls  little  before  first  third  in  snout 
length.  Buccal  disk  broad,  especially  lower  lip,  which  extends 
back  opposite  front  edge  of  pupil,  and  its  surface  finely  papillose. 
Lateral  barbel  emanates  about  midway  in  snout  length,  and  extends 
back  about  opposite  hind  eye  edge.  Teeth  moderate,  most  of 
upper  simple,  pointed  and  with  slender  acuminate  tips.  Lower 
teeth  bifid,  and  lateral  prong  smaller,  otherwise  like  upper.  Nostrils 
moderate,  little  closer  than  eyes  are  to  one  another,  together,  and 
placed  about  first   third   in  snout  length.    Interorbital   slightly 


Fig.  11, — Cyclopium  ckitiAoraioi  Fowler.     (Type.) 

Gill-Opening  lateral,  mostly  above  insertion  of  pectoral. 

Enlarged  rays  of  £ns  all  with  small  denticles  or  spinescent,  body 
otherwise  smooth.  Hmneral  proce^  imarmed,  smooth,  extends 
back  about  midway  In  pectoral  fin. 

Dorsal  inserted  little  nearer  snout  tip  than  caudal  base,  spine 
rather  flexible  terminally,  longest  of  radii,  and  extends  back  little 
over  half  way  to  adipose  fin.  Latter  rather  large,  placed  mostly 
behind  anal.  Anal  ba^  entirely  before  adipose  fin,  and  origin 
nearly  midway  between  last  dorsal  ray  base  and  caudal  base.  Caudal 
deeply  emarginate,  median  rays  much  shorter  than  outer,  so  that 
hind  edge  lunate.  Pectoral  low,  extends  back  slightly  beyond 
dorsal  base.  Ventral  inserted  slightly  before  dorsal,  reaches  }  to 
anal. 

Color  in  alcohol  pale  brownish,  clouded  with  darker  irregularly. 
Fins  mostly  pale.     Iris  pale  slaty. 
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Length  24  mm. 

Type  No.  43,523,  A.  N.  S.  P.  Junction  of  the  Chanchan  River 
and  Ch^uancay  River,  Province  of  Chimborazo,  Ecuador.  March, 
19U.     S.  N.  Rhoads.     Purchased. 

Only  the  type  known.  3ince  the  appearance  of  Regan's  work 
in  1904  a  number  of  species  have  been  described  and  referred  to  the 
genus  Cyclopium.^  Possibly  the  nearest  approach  to  the  present  is 
C.  cirr(Uum  (Regan)**  from  southwestern  Columbia,  which,  however, 
wovld  differ  in  having  the  ventraJs  nearly  reaching  the  anal,  the 
pectoral  reaching  to  the  ventral  base,  a  smaller  head,  and  a  black 
bar  on  the  caudal  fin  medianly. 

(Named  for  the  Province  of  Chimborazo,  in  which  the  type  was 
secured.) 

"PeUw-in,  Arc  M^rid.  Equator.,  IX  (2),  1912,  pp.  1-15,  PI.  1.     Eigenmann 
Indiana  Univ.  Studies,  X,  No.  8,  September,  1912,  pp.  13-16. 
**  Arge*  arratat  Regan,  Proc.  Z.  Soc.  London,  1912,  p.  670. 
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BY   HENRY   W,    FOWLER, 

The  Academy  has  received  a  number  of  small  collections  from  the 
above  countries  during  the  past  ten  years,  which  I  have  recently 
studied.  Some  include  interesting  records  or  new  species,  and 
thus  they  are  gathered  together  to  form  the  present  paper.  I  am 
indebted  to  Dr.  Thomas  Barbour  for  a  review  of  the  amphibians 
and  reptiles  listed. 

Florida. 

The  most  important  collections  from  this  State  were  made  during 
several  winters,  in  1904-5,  1906,  and  1907,  by  the  late  George  Bacon 
Wood,  while  at  West  Palm  Beach.  The  marine  species  were  all 
collected  on  the  ocean  front  at  Palm  Beach.  Mr.  Wood  sent  photo- 
graphs or  drawings  of  many  of  the  lai^er  and  more  abundant  and 
he  also  ascertained  the  vernacular  names  when  possible,  which  are 
given  below  in  quotations.  Under  date  of  March  26,  1909,  Mr. 
Wood  wrote  me  of  an  example  of  Trachypterus  recently  taken 
in  a  net  in  the  sea.  He  says  it  measured  7  feet  2  inches  in  length 
and  was  14  inches  in  depth.  Later  this  example  was  noted  in  Forest 
and  Stream,  LXXII,  May,  1909,  p.  699,  with  a  photograph,  and 
doubtfully  referred  to  as  T.  gryphurus.  It  was  not  secured  for  the 
Academy. 

Lieutenant  Hugh  Willoughby  made  a  collection  at  Stuart,  in 
Dade  County,  in  1908.  A  small  collection  was  made  at  Lake  Kerr, 
in  Marion  County,  and  along  the  St.  Johns  River,  in  1909,  by 
Mr.  John  Trimble.  Mr.  Morgan  Hebard  collected  some  amphibians 
in  southern  Florida  in  1910.  In  1912  and  subsequently,  Mr.  0.  F. 
Baynard  collected  aome  interesting  material  at  Clearwater,  in 
Hillsboro  County.  Dr.  H.  A.  Pilsbry  obtained  several  species  there 
in  1904,  though  unless  otherwise  indicated,  the  records  pertain  to 
Mr.  Baynard.  During  the  winter  of  1914  Mr.  F.  J.  Keeley  collected 
a  few  fishes  at  Hawks  Park,  in  \'olusia  County. 
BeoUodon  tema-noTK  (Riehird»D]. 

Clearwater. 


,y  Google 


1915.]  NATURAL  SCIENCES   OF   PHIIADGLPHIA.  245 

■pbjni*  tJgHU  (LinnBiu).     "EBmmcr-hful." 

Palm  Beach.  Mr.  Wood  reports  one  obtained  at  Boca  Grande 
Pass,  thirteen  feet  long,  which  contained  35  young.  Mr.  Keeley  also 
reports  it  and  Carckarias  littoralia  at  Hawks  Park,  Mr.  Wood 
noted  two  other  sharks,  not  preserved,  Ginglymostoma  drralum  and 
Galeocerdo  tigrinua,  at  Boca  Grande  Pass,  the  first  apparently  not 
before  recorded  from  the  east  coast.  I  may  also  mention  that  a 
large  example  of  Rhineodon  lypus  A.  Smith,  was  taken  at  Knight's 
Key  on  June  1,  1912,  though  it  has  already  been  recorded  by  Dr. 
Gudger.  I  examined  it  while  on  exhibition,  in  August,  1913,  at 
Atlantic  City,  N.  J. 
Prlitii  pwUnKtni  L«ih»m.    "SBwaiih." 

Two  large  examples  taken  at  Fort  Pierce,  and  the  photograph 
sent  by  Mr.  Wood. 

Xtobatni  ii*riiiaTi  (EuphnHo).    "Stincsm." 

Mr.  Wood  obtained  it  at  Boca  Grande  Pass  and  sent  photographs. 
ItpiiMtani  Dusn*  (Liansiu). 

I  have  examined  numerous  examples  in  the  Philadelphia  markets 
alleged  to  have  been  obtained  in  Florida.  Mr.  Trimble  reported  it 
from  the  St.  Johns  River,  and  also  Amialua  calvua,  from  the 
Ocklawaha. 

Tupon  «tUllU«Ill  (VdcncicDDH). 

Mr.  Wood  obtained  this  species  at  New  River,  Indian  River 
and  Boca  Grande  Pass,  and  Mr.  Keeley  reports  it  from  about 
Hawks  Park. 

During  1913,  from  April  25  to  May  7,  Mr.  Herman  T.  Wolf  made 
the  following  interesting  measurements  (in  inches)  from  21  examples, 
freshly  killed,  from  Boca  Grande  and  Captiva  Pass,  and  the  Caloosa- 
batchee. 
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In  all  these  examples  Mr.  Wolf  found  the  belly  rounded,  the  tubes 
of  the  1.  I.  much  branched,  the  dorsal  always  inserted  behind  the 
ventrals,  and  but  few  color  variations.  He  writes:  "River  fish  are 
darker  in  color  and  may  be  distinguished  at  once:  the  scales  are 
yellowish  or  yellow,  in  marked  contrast  to  the  brilliant  mat-silver 
of  the  fish  taken  in  the  Gulf  and  passes.  The  color  is  not  due  to  a 
nuptial  change,  more  probably  a  muddy-water  discoloration  or 
effect  of  fresh  water.  Fishes  varying  greatly  in  weight  swim  in  the 
same  schools.  The  smallest  tarpon  taken  in  these  passes  weighed 
26J  pounds,  the  record  largest  fish  210  pounds.  It  is  girth  and 
condition,  more  than  length,  that  controls  the  weight  of  a  tarpon. 
The  baet  catches  are  made  at  full  and  new  moon,  day  and  night 
fishing.  From  May  10  to  the  end  of  July  they  are  most  numerous 
in  the  passes.  Tarpon  have  been  observed  cleaning  spawning-beds, 
but  no  spawn  or  young  have  been  taken.  The  beds  are  made  in 
rivers  and  sheltered  bays  of  brackish  and  fresh  water,  in  the  Caloosa* 
hatchee  and_Peace  Rivers,  etc. " 
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Xl*p(  (anrni  UoiunM.    "Tsu-poundw." 

Palm  Beach.  Several  related  forms,  not  preserved,  were  found  in 
Florida  by  Mr.  Wood.  PomtMms  -paeitdokareTtgua  and  Alosa  aapi- 
diaaima  were  both  found  in  the  St.  Johns  River;  the  last  also  at 
Palm  Beach.  Mr.  Wood  abo  found  Albula  vulpea  in  Biscayne  Bay, 
and  Mr.  Keeley  reports  it  at  Hawks  Park,  although  not  very  plentiful. 

Hampvl*  bniurftUi  (V*)«Da«on«). 

Clearwater  and  Palm  Beach.  Mr.  Wood  also  found  Abramis 
cryaoleucaa  in  fresh  ponds  near  the  latter  locality,  and  Erimyzon 
suceUa  in  the  St.  Johns  River. 

D*rM0DU  Mpadlannm  CLa  Sueiu). 
Clearwater. 

BjVOdu  tmUaa  (Liimmi). 

Clearwater. 

OpUehtku  OMllatM  (U  Sueur). 

Petersburg,  in  January,  1914  (D.  McCadden). 

VoUahtliri  luriniu  (MitihiU).    "Bn^U." 

Palm  Beach  and  In  salt-water  at  Sea  Breeze.    Mr.  Keeley  found 
it  and  Galeidithys  felis  at  Hawks  Park.     Mr.  Trimble  found  Ameiurua 
ealtia  in  the  St.  Johns  and  Esox  americanus  in  sulphur  springs  near 
Lake  Kerr. 
Fonditln*  •gminallf  (Oiisrd). 

Lake  Kerr. 
Iiosuiift  (Dod«l  Jonlu. 

Lake  Kerr. 
)«rd«B«U*  florid*  Oood*  kod  B<u. 

Big  Cypress  in  Lee  County  (Bayuard)  and  sulphur  wells  at  Hawks 
Park  (Keeley). 
SambnaU  halbraokii  Ginfd. 

Same  localities  as  the  preceding  species. 

Hotmadrla  fomaia  A<uu. 

Sulphur  wells  at  Hawks  Park. 

■oUluUlU  lattplBU  Lo  Sueui. 

Clearwater. 
TyUnrni  naUtai  (P«j). 

Palm  Beach  and  Stuart. 

TrlMtmi  uarlnni  (Wattwum). 

Tarpon  Springs. 
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LabidNthei  tioanlni  (Cope). 

Lake  Kerr, 
HokU  annmA  ValencitiuMt. 

Palm  Beach. 

■agtl  Mplulni  Unonii.     "  Mullat," 

Palm  Beach  and  Stuart. 

BpbTTSiui  buiMad4  (V*]b*um). 

Palm  Beach. 

IpllTtMIIB  batMll*  De  KajF. 

Palm  Beach. 
ByagBftthoi  laoltimnB  OOntber. 

Palm  Beach. 
HippoMmpiif  lindimliM  De  Ear. 

Useppa  Island,  on  west  coast  in  Lee  County  (H.  T,  Wolf), 
■•ombtronarai  eanlU  (Cuvi*r).    "BinaGib." 

Palm  Beach,  Boca  Grande  Paas  and  Stuart.    Mr.  Wood  also 
found  S.  maaJatus,  Sarda  sarda  and  Istiopkorus  nigricans  at  Palm 
Beach. 
TriahlDmi  laptnnii  linoMua. 

Palm  Beach. 

EUgktl*  Uplnnnlatni  (Quoi'  and  a*im*rd}. 

Palm  Beach. 

CftTanz  hippoi  (Uddsiu). 

Clearwater.     Reported  at  Palm  Beach,  and  occasional  at  Hawks 
Park. 
Caruix  latni  Asuui. 

Palm  Beach.     Seriola  lalandi  also  reported  from  the  same  locality 
by  Mr.  Wood. 
lelwia  Tomar  ilinnBui).    ■■  Moon-firti." 

Palm  Beach. 
TiMltinotni  glaoona  (Bl«fa>. 

Palm  Beach,    Mr.  Wood  also  reports  T.  falcatua  at  this  locality. 
TrMhinotiK  atroUnva  (Uaa«w).    "Punpuo." 

Palm   Beach.    Occasional  at   Hawks  Park,   according  to  Mr. 
Keeley.    Mr.  Wood  found  Pomatomua  scdtatrix  at  Palm  Beach  and 
RachycentTtm  canadus  in  Lake  Worth, 
f  omozia  apkroidaa  (LutpAdc), 

Clearwater. 
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ChaBobryttiit  fnlomi  (VklaociBDHi). 
Clearwater. 

£«pomil  ln«i(«r  [VslcDcieiuia).     "BmDL" 

West   Palm   Beach,   Lake   Kerr   and   Clearwater.     Mr.    Keeley 
reports  it,  and  the  large-mouth  bass  from  near  Hawks  Park.    Mr. 
Trimble  found  Eupomotia  Aolfrroofct  in  Lake  Kerr. 
Xiaroptonii  uluoidM  (LutpUa), 

West  Palm  Beach  and  Lake  Kerr. 
Ciatrapomiii  nndtdmUli  (Blooh).    "Snook." 

Palm  Beach. 

BplBCplltlDf  morio  (ValeDcisODM). 

Palm  Beach.    Mr.  Wood  reported  E.  slriatua  at  this  locality. 

Fiomioropi  futUto*  (Limunu).    "Jaw-Sah." 

Stuart  and  Boca  Grande  Pass.     Mr.   Keeley  aaya  it  has  been 
reported  near  Hawks  Park. 

Mftt»Tppn«*  nlOTVlapU  (Gooda  »iuj  Beu).     "Calico  Groupar." 

I^dm  Beach. 
Cntnpriitii  itilttaf  (Uddbiu). 

Hawks  Park. 
DiplMtrnm  fomeaam  (Unnmi). 

Clearwater  (Pilsbry,  Baynard). 

■jptiani  laiMnMtDi  (SchDeidet). 

Palm  Beach. 

Pria»«ntltai  arwlttlif  ValeDciaiinn. 

Palm  Beach.    Previously  only  known  in  Florida  from  Key  West. 

Lntivini  KTiiani  (Liounia).    "  Minco  Suppai." 

Palm  Beach,  Lake  Worth  and  Hawks  Park. 

LntUaol  IpOdO*  (Walbsum). 

Palm  Beach.     Mr.  Wood  reported  the  "red  snapper,"  L.  aya, 
from  Captiva  Pass. 

IiDtlmlliil  UUlil  (Cuviar).     "  Mutton-bh," 

Palm  Beach. 

LnUalni  ■JtUgril  (LinnBua). 

Clearwater. 
EMmvtoii  mMTOftom*  GODtbar. 

Palm  Beach. 

HamiloB  puTB  (Dcanuireat), 

Palm  Beach. 
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AnUstramu  Tiiginioni  (liauui).    "Pork-bh." 

Palm  Beach. 
Oithoprlitii  ehrjnaptomi  <LiaiiBua}. 

Clearwater.    Reported  with  the  next  two  species  from  Hawks 
Park. 
Ltgodon  rbsmboidai  (Liousiu).    "Sailor'*  China." 

Palm  Beach  and  Clearwater. 
AnhoiKrgrni  piatkto«eph>lni  CWdbaum).    "  BhttpOietd." 

Palm  Beach  and  Stuart. 

IHplodu  bolbrooki  (J-  H,  B««d). 

Stuart  and  Clearwater. 

XnoiKOttomiU  gaU  (ValeneienaM). 

Stuart. 
Knibotni  Notatrix  (Linnciu). 
PaJm  Beach. 

Vpannu  mMnlmtn*  IBtoeh). 

Palm  Beach. 
CfnoMi«n  nebnloHM  (ValsndsoiiH).    "Trout." 

Palm  Beach.    Also  reported  at  Hawks  Park.     Mr.  Wood  secured 
ScUmops  ocelkitus  at  Sea  Breeze,  and  Mr.  Keeley  reports  it,  and 
the  three  following  species  at  Hawks  Park. 
LatottoiDD*  zuthnrni  LujpUe.    "Spot." 

Palm  Beach. 

Koiopvgoil  nndnlatn*  (liDoiBiu).     "Cnuktr." 

Palm  Beach. 
HaiLtlDinbu  ameriouiiu  (Umunu). 

Palm  Beach  and  Stuart. 

Pogsnlu  gronii  (Liouui). 
Stuart. 

Harp*  mlk  (Limuaus). 

Palm  Beach. 

Iridie  radiaUi  (UDnieui). 

Stuart. 
Iridie  bivitutu  (BIkIi). 

Palm  Beach  and  Clearwater. 

Bpariioma  flavstoan*  (Sehoddsr). 

Palm  Beach. 
Pundaioarnt  gnaMiaaia  (Cuviet),    "Qrata  Pairot." 

Palm  Beach. 
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CluKediptoni  fkb«r  CBrouMonet). 

Palm  Beach. 
Htpktii  bahUnni  CCmmIuu). 

Palm  Beach. 

IklittM  MToliBtntU  GnMlin-    "Trin«-fi*l)<" 

Palm  Beach  and  Stuart. 
Alntan  lokapU  (Walbaiini). 

Palm  Beach. 
Lutophiyt  tricatnii  (Luuibui). 

Palm  Beach. 

IfUplutlnt  l«Tl(«tnl  (Uonaiia) , 

Palm  Beach. 
SphMOld**  iptBgUri  CBloeh).    "  Puffct." 

Palm  Beach.    Pine  Island  in  San  Carlos  Bay  (Baynard).    <S.  macu- 
latus  was  also  reported  at  Palm  Beach  and  Hawks  Park. 
Spknvidai  hftrpari  Nichok. 

Pine  Island  in  San  Carlos  Bay. 

SpkMOidat  tMtadineiu  (liaunii). 

Palm  Beach.    Mr.  Wood  also  found  Diodon  hysirix  at  this  locality. 

CUl«mT«Ulill  Hh«ipfi  (Walbium). 

Palm  Beach. 
Seorpaiu  btulUauit  VnieDacDDc*. 

Palm  Beach. 
flMrpvak  plnmieri  Biooh. 

Palm  Beach. 


J  akMnta*  Linnmu.     "  ah»rk-«uek«.'" 

Palm  Beach. 

Pmllolithyi  IvtkMtigmH  Jordu  ud  OiltMrt. 

Stuart. 
AoUnu  UnMtttu  (Liuunu). 

Palm  Beach. 
labtitOiaBt  nooUplnnit  (Quay  aad  OMmtnl). 

Palm  Beach. 

HjpMblatiBiu  hentt  (l«  Sueur}. 

From  among  barnacles  at  Hawks  Park. 

OfMOtphmlD*  naUtOI  (MItehiU). 

Palm  Beach. 
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Sir  Ml  iBMrtinE  LiDDBiu. 

A  larval  example,  with  numerous  examples  of  Gammarus  and 
PaUemonetea  from  the  Kisammee  River,  about  fifty  miles  below 
Kbsimmee,  by  Mr.  W.  M.  Meigs. 
OsatraphTTiM  mtoUmub  (Boibnwk). 

Found  at  Homestead  by  Mr.  Morgan  Hebard.  They  were  dis- 
covered under  a  coquina  boulder.  Liltely  the  many  toads  Mr. 
Hebaid  saw  under  stones  and  boards  at  Key  West  in  March,  1910, 
were  also  this  species. 

Aaii*  pjUm  (L«  Conic). 

Mr.  Hebard  found  this  species  exceedingly  plentiful  in  the  prairie 
conditions  of  the  everglades  at  Miami, 
f  (anduri*  nigntni  (Le  Conte). 

Found  under  boards,  in  swampy  places,  about  Miami. 
H7U  fqniiBlU  Bd9f. 

Atlantic  Beach.     Only  one  beaten  from  the  prwrie  grasses  at 
Miami. 
Hfla  gln«TM  Daudio. 

Found  at  Atlantic  Beach  in  the  forest  undergrowth,  where  speci- 
mens were  taken  while  beating  for  insects. 
B«iia  tphaooMphaU  Cope. 

Clearwater. 

HantdMlylnt  m«bailla  (.Momu  dc  Jounia). 

One  taken  at  Key  West,  March  14,  1910,  by  Mr.  Hebard.     It 
was  found  on  the  plaster  wall  of  a  building,  where  the  light  shone 
directly  on  the  wall.     These  animals  hide  in  crevices  during  the  day. 
Though  three  individuals  were  seen,  only  the  above  was  captured. 
AnoUa  prinaipalta  (Linnieiu). 

Atlantic  Beach. 
Zama«aa  ttuiatiia  (LiDunu). 

One  found,  dead,  under  a  coquina  boulder  at  Key  West. 
Stiloaom*  axtsnnatnB  A.  E.  Brown. 

Lake  Kerr, 

Katrix  fiaelatai  (Uniwiu). 

Clearwater. 
Ophaodr^a  teatiTDa  (LiaDBiu). 
Palm  Beach. 

Diadopliia  pnnoUtna  (Linrunu). 

Clearwater.  In  life  the  belly  was  rich  orange-yellow  and  ver- 
milion on  lower  surface  of  the  tail. 
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Colnbir  MDttriotor  Lidnsiu. 

Palm  Beach. 
Cslabtt  flafcllnn  Bhaw. 

Clearwater, 

Thunnopktl  (Mkenl  (Kennicott)- 

Orange  Lake  in  Marion  County  (Baynard). 
HaUrodon  platirlilnDl  LBtrdlle, 

Clearwater. 
AgkiitTodan  piutvcm*  (Lu«pWe). 

Young  from  Lake  Kerr.     Adult  from  Orange  Lake  (Baynard). 
SUtrani  tiilll>riiii  (Uiidbu*). 

Two  from  Lake  Kerr. 
CtoUId*  kdkmkBUD*  Bhutui. 

Palm  Beach. 

Bermuda  Islands. 

Mr.  Stewardson  Brown  secured  a  small  collection  of  fishes  in  Hungry 
Bay  during  September,  1905.     Another  small  collection  was  made 
early  in  1910  by  Mr.  E.  G.  Vanatta,  and  during  July,  1914,  Mr.  C.  S. 
Abbott,  Jr.,  secured  a  few  fishes  near  Hamilton. 
Holoaentru  adaMniUmlt  (Oib«sk). 

Two  rosy  examples  from  Harrington  Sound. 

AmU  MlliMnda  (Eveimann  uid  Minb). 

One  secured  in  1905  and  presented  by  Miss  S.  F,  Streeter. 
Eamnlaii  lolnrnt  (Shur). 
Hungry  Bay. 

Dlplodoi  >rK«iLteQ(  (V»Jsiiciena«). 
Hungry  Bay.     Many  taken. 

Xnoinoitomal  hmnnpilni  Goode  uid  Bean. 

Common  in  Hungry  Bay. 
Abndtfdnf  tttnritil  <Bl«fa}. 

One  from  near  Hamilton. 
Chatodm  eKpiitntu  Uniwiu. 

One  from  Harrington  Sound. 
Ktpktna  htpttn*  (Liaiiviu). 

Hungry  Bay. 
Hkps  tdporator  (VilcacMDDa). 
Hungry  Bay. 
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L«1irUomM  nndtiplnil*  (Quoy  ud  OwDiBrd). 

Near  HamiJtoD. 
Labriioma*  lantigiiiMiii  T.  H.  B«d. 

One  caught  on  hook,  like  last,  and  ia  same  locality. 
Bnfo  mtrtnni  (LimiBui}. 

Adult  from  Victoria  Park  and  eight  young  from  Hamilton. 
EnmeoM  lonfiioitrit  (Cops). 

Two  examples  from  the  Ducking  Stool,  taken  in  February,  1910, 
and  larger  125  mm.  long. 

Cuba. 
Most  of  the  material  from  this  country  was  presented  to  the 
Academy  during  1914  by  Mr.  Charles  T.  Ramsden,  of  Guant&namo. 
A  small  collection  was  also  received  recently  from  Dr.  J.  W.  Ross, 
made  at  Varadero,  on  the  north  coast.  In  1904  Dr.  Henry  A. 
Pilsbry  made  a  sn^all  collection  at  Sancti  Spiritus. 

AnfnlU*  oliritn*  lufiitaqut. 

One  adult  from  Guantiinamo. 
0«mbiula  pnnoUU  Poey. 

Many  from  Bahia  Honda,  about  ten  miles  south  of  Havana,  were 
obtained  by  Dr.  P.  Wiksell,  in  June,  1913. 
Olaridiolitbji  nninoUtnt  (Poey). 

One  female,  same  data  as  preceding.     A  dark  blotch  above  the 
anal  origin  conspicuous. 
aiTardina*  maUUloat  Pwy- 

Many  examples  of  both  sexes  from  the  Arroyo  Honda  River  at  ■ 
San  Carlos  in  Guantinamo.  My  specimens  show  obscure  darker 
vertical  streaks  in  some  cases,  as  in  certain  males  and  smaller  females. 

EltoUlt  pitonit  (GnwUn). 

Large  example  from  the  preceding  locality. 

HfU  Mpt«ntriDBall(  BoulenRer. 

One  adult  from  Guantdnamo. 
ElvotbwodMtjlii*  riMrdil  (Dum*ril  (ihI  Bibrco). 

Rio  Seco  at  San  Carlos,  Guant&namo,  in  April,  1914.     Also  two 
from  Bayate,  and  one  from  Arroyo  de  San  Felipe,  Monte  Toro. 
Elanth«rodMt;lni  diutdiatat  (Cope). 

San  Felipe  at  Monte  Toro  and  La  Cueva  de  la  Lichuzo,  Guan- 
tinamo.  April,  1913.  Also  one  from  Bayate,  and  said  to  be 
uncommon. 
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Fk;llobKtM  llmbatBi  Cope. 

Two  examples  of  this  rare  toad  were  presented  by  Mr.  RamsdeD, 
who  obtained  them  at  Monte  Libano  in  GuanULnamo  in  1913. 

OowttodM  ftlbo^larit  Dumiril  *iid  Bibron. 

Four  from  San  Carloe  id  Guant^namo. 

TwratoU  OobWl*  GundlBob  uid  Peten. 

One  example  of  this  rare  species  was  secured  July  6,  1914,  by 
Mr.  Ramsden  at  Puerto  Escondido,  Guant&Damo. 

Anidlt  aqnsttrU  Menem. 
One  from  Varadero. 

Anslii  InoiD*  Dumtril  uid  Bibron. 

One  from  Sancti  Spiritus,  which  agrees  with  Cocteau's  figure, 
except  that  the  occipital  plate  is  large  and  with  several  scales  inter- 
posed anteriorly.  The  occipital  plate  is  also  colored  as  a  large 
conspicuous  white  spot. 

Anolii  arKaiitaoln*  Cope. 

Two  from  tree  trunks  at  Sierra  del  Maguey  at  San  Carlos. 

Analtt  Mgnt  Dumfril  uid  Bibron. 

Two  from  Monte  Libano  in  Guant&namo. 

Anoltl  lojliaaa  Cocteau. 

One  from  La  Victoria  at  Monte  Toro  in  Guantflnamo. 
AnoUa  argillMaiit  Cope. 
One  from  Bayate  in  Guantdnamo. 

AnoUi  alnUMDi  Cope. 

One  from  La  Union  near  Monte  Libano  and  another  from  Bayate. 
Ab«1U  peroRtni  Giar. 

One  from  Guant^namo  in  1913.     - 
Analii  BBgaiUeBpi  HmiioweU. 

Many  from  Guant&namo,  at  Bayate  Cerza  de  Concepcioncita, 
La  Coloura,  La  Colima,  Mai  Paso  at  El  Palmar,  Alto  de  La  Union, 
and  El  Peru  at  Monte  Libano.  Dr.  Pilsbry  also  obtained  it  at 
Sancti  Spiritus. 

Lcioaapkalai  gariuta*  Ony. 
Varadero. 

LaUMpUloi  TitUtU  (HulloweU). 

One  received  from  the  town  Ceigo  de  Avwllia,  presented  by_Mr. 
E.  R.  Casey,  and  one  from  Sancti  Spiritus. 
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ColMtu  tagrN  CCoctMu). 

One  example  of  this  rare  species  was  obtained  at  Sancti  Spiritua 
by  Dr.  Pilsbry.    It  b  much  paler  than  Cocteau's  plate,  and  largely 
grayish  above  at  present. 
AmaiTa  anberi  Cooteiu. 

Road  from  Guantinamo  to  Baracoa.     Uncommon. 
AmphlibMiia  onbank  Pt\ett. 

One  from  Cienfuegos,  obtained  by  Dr.  Pilsbry  in  April,  1904. 
Mr.  Ramsden  also  sent  one  from  San  Esteban,  La  Demejagua  in 
Oriente  Province.  He  says  it  is  found  under  rubbbh,  and  to  a  great 
extent  under  or  in  the  ground,  and  comes  up  in  ploughing  and  in 
deep  hoeing. 

^plllap*  InmbTioalil  (Linnaiu). 

Cienfuegos,  San  Juan  di  Latraa  and  Majajua,  from  Dr.  Klsbry 
in  1904.  Mr.  S.  H.  Hamilton  also  secured  it  at  Santiago  de  Cuba. 
iTopjdophti  mtUnnra  (Scblecei). 

Two  from  Guant&namo,  one  reddish  and  the  other  dark  brown. 
TratMiorhiitii*  varUhilU  Dumfail  aad  Bibron. 

Varadero. 

Allophlt  ui^lifsr  (Bibnm). 

La  Vigia  hill  at  Trinidad,  from  Dr.  Pilsbry. 

L«iinadop1lif  iLiidrca  Reinfaardl  and  Ldtkea. 

Sancti  Spiritus. 
ArrliTtoit  tittatn*  (Cundluli  ud  Peten). 
Sancti  Spiritus, 

St.  Thomas  Island,  West  Ikdies. 
The  following  fishes  were  obtained  by  Mr.  Henry  Warrington  in 
1900: 

Sjmnothorax  HQTingDa  (Cuvicr), 
TTMhoTopi  aramMiopliUialmni  <Blaob). 
Vam«T  ipizii  iSwsinKia). 
BplBBphalni  maonlotvt  (Cuiitr). 
Bathr*tania  rimaUr  (Jocdui  sod  Swain). 
tphareidat  tMtndinau  (Linnsui). 

St.  Vincent  Island,  West  Indies. 
Mr.  R.  M.  Abbott  secured  a  small  collection  of  fishes  here  in 
February  of  1914.     Ocypode  albicans  (also  found  by  him  at  St.  Kitts) 
and  Reviipes  scutellatus  were  taken  with  the  fishes. 
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HarmKBU  ■MiophtluUuiit  (Ruuui). 

HOloOBIltnil  ftdlMIWloni*  (Oabeok). 

raaaptenu  pnnoUtnt  (Acuu). 
TrmabiiTapi  arniunopIiUuilnni  (Blooh). 
Cmsbz  latai  Acuni. 
Vpenani  meulktiu  (Bloob). 
VptiMtti  martlnioni  ValeoeieoDts. 
Orrptotomni  tomhi  Cope.    Fie.  1. 

Head  2f  to  3;  depth  3J  to  4;  D.  IX,  10;  A.  II,  8,  i  or  II,  9,  i; 
scales  23  or  24  in  I.  1.  to  caudal  base  and  I  or  2  more  on  latter;  H 
scales  above  1.  I.;  5  scales  below  I.  I.  to  anal  origin;  snout  2f  to  4 
in  head;  eye  SJ  to  5J;  maxillary  3^  to  4^;  interorbital  5^  to  5}. 

The  two  larger  examples,  when  fresh  in  alcohol  were  generally 
olivaceous  above  and  brighter  or  more  brilliant  on  sides.    Just 


Fig.  1, — Cryplotomut  rosew*  Cope. 

below  lateral  line  two  lengthwise  parallel  brick-red  to  deep  rosy 
streaks,  upper  of  which  obsolete  after  fiJIing  of  1.  I.  In  similar 
fashion,  though  reversed,  a,  similar  pair  of  more  or  less  yellewish 
lengthwise  parallel  streaks,  lower  more  or  less  obsolete,  especially 
behind,  or  broken  irregularly  into  small  ill-defined  spots.  Head 
dark  above,  with  a  reddish  streak  from  front  of  eye  to  maxillary, 
and  another  parallel  one  more  inferior.  Postorbital  region  with  rosy 
or  red  blotches,  irregular,  rather  large  and  well  spaced.  Upper  lip 
dusky-oiive,  lower  pate  or  whitish.  Each  of  teeth  with  median 
warm  brown  streak  or  blotch.  Branchiostegal  region  on  throat 
brilliant  rosy-carmine.  Obliquely  parallel  with  pectoral  base,  above 
or  inside  and  below  outside  a  reddish  streak  fading  out  below.  Origin 
17 


,y  Google 


258  PROCEEDINGS  OF  THE  ACADEMY  OF  [Apr., 

of  pectoral  above  with  blackish  spot.  Dorsal  reddish.  Pectoral, 
ventral  and  anal  mostly  yellowish.  Caudal  olivaceous-green  with 
faint  vertical  streaks.  Iris  reddish.  Color  later  faded,  generally 
brownish  above,  whitish  below.  Fins  all  brownish.  Iris  slaty. 
Teeth  whitish.  The  smaller  examples  lack  most  of  the  brilliant 
colors  of  the  adults.     Length  64  to  110  mm. 

This  brilliant  species  was  taken  in  a  large  seine  near  Kingston  on 
February  12, 1914.  As  it  is  apparently  rare  and  little  known,  I  have 
pven  the  above  notes,  and  also  a  figure  of  the  largest  example. 
Cope  originally  gave  a  very  crude  figure  and  incomplete  account  of 
the  coloration.  His  type  has  been  examined  and  compared  in  the 
present  study,  and  although  greatly  faded  there  is  no  doubt  as  to 
the  Identification.  Cryptotomus  crassiceps  T.  H,  Bean,'  from  Ber- 
muda, is  also  a  synonym. 
BpwU omft  kbtwtti  »p-  nnv.    Fi(.  2, 

Head  3i;  depth  2t;  D.  IX,  10,  i;  A.  II,  9;  P.  n,  11;  V.  I,  5; 
scales  25  in  1.  I.  to  caudal  base,  and  2  more  on  latter;  2  scales  above 
I.  I.  to  spinous  dorsal  origin;  6  scales  below'  I.  I.  to  anal  origin;  3 
median  predorsal  scales;  3  median  scales  on  breast  before  ventral 
origins;  head  width  2  in  its  length;  head  depth  at  occiput  about  1; 
snout  2|;  eye  4^;  maxillary  4;  interorbital  4;  first  dorsal  spine  3; 
first  dorsal  ray  2^;  first  anal  ray  2J;  least  depth  of  caudal  peduncle 
2J;  caudal  IJ;  pectoral  1|;  ventral  Ij. 

Body  moderately  ovoid  in  general  contour,  compressed,  deepest 
about  opposite  middle  of  pectoral,  edges  mostly  rounded,  though 
postventral  with  slight  median  keel  and  one  on  each  side.  Caudal 
peduncle  compressed,  about  long  as  deep. 

Head  compressed,  deep,  profiles  similarly  convex,  and  flattened 
sides  very  slightly  constricted  above.  Snout  convex  over  surface, 
slightly  so  in  profile,  and  length  about  J  its  width.  Eye  rounded, 
high,  close  to  upper  profile,  and  hind  edge  midway  in  head  length. 
Mouth  terminal,  with  commissure  extending  about  half  way  to  front 
eye  ei^e,  and  inclined  slightly  down  anteriorly.  Maxillary  mostly 
concealed.  Lips  thin,  little  free.  Teeth  as  nearly  even  cutting- 
edges,  incisor-like,  smaller  in  upper  jaw,  and  in  lower  as  about  4 
oblique  appressed  series  along  each  mandibular  ramus  as  seen  exter- 
nally. Upper  dental  area  with  6  external  canines  placed  on  outer 
surface,  all  flare  outward,  canine-like,  slightly  curved,  inner  pair 

1  Proc.  Biol.  Soc,  Wash.,  XIX,  February  26,  1906,  p.  37;  Field  Columb.  Mua. 
Pub.,  108,  Z.  Ser.,  VII,  No.  2,  1906,  p.  70,  fig.  9. 
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smallest  and  somewhat  approximated,  and  post«nor  on  each  side 
largest  and  flare  backward.  Both  inner  buccal  folds  broad.  Tongue 
large,  thick,  fleshy,  not  free.  Nostrils  simple  pores,  slightly 
separated,  level  with  upper  part  of  eye  and  anterior  about  last  fourth 
in  snout  length.  Interorbital  slightly  convex.  Preopercle  ridge 
not  very  distinct,  inclined  little  forward. 

Gill-Kipening  extends  forward  about  opposite  middle  of  eye.  Gill- 
rakers  about  5+11,  slender,  fine,  scarcely  pungent,  nearly  3  in 
filaments,  and  latter  about  equal  eye.  Pseudobranchise  large  as 
filaments.    Branchiostegals  slender,  graduated.    Isthmus  convex. 

Scales  large,  cycloid,  in  even  lengthwise  series,  more  or  less  equal 
in  size,  though  largest  on  middle  of  sides  and  breast.     Ventral  with 


Fig.  2. — SparUoma  abboUi  Fowler.     (Type.) 

free  pointed  axillary  scaly  flap,  about  i  length  of  fin.  Fins  naked, 
except  large  scales  covering  caudal  base.  L.  1.  complete,  high, 
mostly  concurrent  with  dorsal  proiile,  and  falls  midway  along  side 
of  caudal  peduncle.  Scales  in  1. 1.  slightly  smaller  than  those  adjoin- 
ii^.     Tubes  all  more  or  less  branched. 

Dorsal  origin  nearly  at  first  third  between  snout  tip  and  last 
dorsal  ray  base,  spines  ail  pungent,  and  edge  of  fin  entire.  Anal 
with  spines  small  and  mostly  flexible,  fin  otherwise  similar  to  dorsal. 
Caudal  with  hind  edge  rounded.  Pectoral  small,  first  rudimentary 
ray  short  and  as  concealed  thorn,  fin  extending  3  to  anal.  Ventral 
inserted  about  opposite  pectoral  origin,  fin  reaching  ^  to  anal.  Vent 
close  before  anal. 

Color  in  alcohol   generally  dull  olivaceous,   much   brighter  and 
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with  mottled  appearance,  due  to  obscure  whitish  spots  and  shades 
of  brownish,  when  fresh.  Lower  surface  of  head  and  breast  with 
ochraceous  tints.  Head  with  dull  purplish-brown  tints  above. 
A  narrow  bluish  line  extends  from  lower  front  eye  edge  to  comer  of 
mouth.  Iris  greenish-yellow.  Throat  or  branchiostegal  region 
brownish  or  sooty-black.  Breast  clouded  with  deep  brownish,  this 
shade  appearii^  as  a  few  scattered  spots  also  on  lower  surface  of 
head  and  lower  sides.  Dorsals,  caudal  and  anals  dusky-brown. 
Membrane  between  first  and  second  dorsal  spines  dusky,  and  rayed 
dorsal  lai^ely  mottled  with  dusky  on  its  greater  outer  portion. 
Anal  pale  basally,  thoi^h  outer  portion  of  fin  largely  blackish  its 
whole  extent.  Caudal  with  5  obscure  vertical  dark  cross-streaks. 
Pectoral  with  its  entire  base,  both  inside  and  outside,  slaty,  fin 
slightly  yellowish  basally  otherwise,  and  becomes  dusky  terminally. 
Ventral  dusky  in  front,  whitish  behind. 

Length  113  mm. 

Type,  No.  39,868,  A.  N.  S.  P.  Kingston,  St.  Vincent  Island,  West 
Indies.     February  12,  1914.     R.  M.  Abbott. 

This  species  is  allied,  if  not  likely  to  prove  identical,  with  Scarua 
radians  Valenciennes,  as  interpreted  by  Jordan  and  Evermann. 
Sparisoma  radiant?  thus  differs  in  the  presence  of  4  posterior  canines, 
its  reddish-brown  color,  axil  with  little  or  no  blup,  but  with  a  dusky 
blotch  partly  hidden  by  the  fin,  caudal  nearly  plain,  and  one  or  two 
more  or  less  distinct  whitish  bars  across  the  chin.  Scarua  lacrimosua 
Poey  is  too  imperfectly  described  to  permit  of  positive  identification, 
though  the  pectoral  is  without  an  axillary  spot.  Jordan  notes*  a 
specimen  sent  by  Poey  to  Cambridge,  which  had  no  dark  axillary 
spot,  the  head  plain,  though  it  possessed  two  strong  posterior  canines 
with  several  smaller  pointed  teeth  in  front.  At  present  Sparisoma 
abboUi  has  a  dusky  front  and  throat,  on  each  side  of  the  cheek  below 
a  whitish  horizontal  area  which  does  not  extend  across  the  chin. 
Behind  the  dark  area  of  the  throat  the  scales  on  the  isthmus  form  a 
pale  or  whitish  transverse  streak  completely  across. 

(Named  for  Mr.  Richard  M,  Abbott,  who  collected  the  type.) 
Cli«Udipt«nii  Ikbtr  (BctnuKDct}. 
HapktDi  bkhiuia*  (Cuisln*u). 
BmlUUl  TCtlU  LiDDm. 
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Trinidad. 
Mr.  Abbott  also  made  a  small  collection  from  this  island  in  Febru- 
ary, 1914.     Grapsus  maculatus  was  obtained  on  the  shore  west  of 
Port-of-Spain.     Bitkynis    ensiculus    and    Pseudotkelphuaa    garmam 
were  secured  in  the  San  Juan  River  near  San  Juan. 

FootlDlioliUiyt  bimMiilAtiii  (linnaiui). 

Adult  from  the  San  Juan  River  near  San  Juan.  When  fresh  the 
back  was  olivaceous,  and  lower  surface  paler.  Sides  of  head  silvery. 
Iris  reddish.  Blackish  humeral  blotch  horizontally  ellipsoid,  and 
in  pale  area.  Caudal  blotch  blackish,  large,  and  includes  middle 
caudal  rays.  Streak  of  leaden  along  middle  of  side.  Dorsal  and 
pectoral  like  back,  also  anal  with  exception  of  front  edge  which 
orange,  like  ventrals.    Caudal  yellowish  basally,  tips  grayish. 

LabUtsi  raUtnUtai  (Peten). 

Many  females  and  a  few  males  from   the  San  Juan  River  near 
San  Juan.     Also  three  males  from  the  Blue  Basin  in  Blue  Basin 
Falls.     These  examples  are  very  variable. 
Conodon  nobilii  (Liniueu*). 

One  secured  by  Mr.  Warrington  in  1900. 
JBqnUen*  pnlohar  (GiU). 

Adult  from  the  St.  Joseph  River  near  St.  Joseph,  and  a  young 
example  from  the  Blue  Basin. 

SUnUMrodMtylu  nrioM  (Boettcer). 

One  from  near  Port-of-Spain.  In  life  the  throat  was  brilliant 
lemon-yellow,  though  has  now  faded  white  in  alcohol. 

Costa  Rica. 
Dr.  Philip  P.  Calvert  placed  a  small  collection,  made  in  1909,  in 
my  hands  for  study.  It  has  not  been  presented  to  the  Academy. 
I  am  indebted  to  Dr.  Calvert  for  the  favor  of  examining  the  col- 
lection as  well  as  for  the  notes  pertaining  to  it.  Several  interesting 
crustaceans  are  also  contained  in  it.  These  are  PaUemon  jamaicensis 
for  the  Rio  Bananito,  Pseudolhelphusia  richmondi  from  Quebrada 
Honda  near  Juan  Vifias,  and  Potamocarcinus  nicxa-agvensia  from 
Peralta. 

Rl*alni  UtlllMnill  G>rmmn. 

Two  from  Laguna  at  Juan  Vifias. 


?lUpl«htkyi  unaetoiu  (R<«u). 

Three  from  the  Rio  Bananito. 
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DandiotwMl  tjrpDgTftplmi  Ktlenteia. 

Two  examples,  one  in  life  a  bright  vermilion  color  and  the  other 
gray.     Both  taken  at  Philadelphia  South  Farm. 
DMidrobkUi  tlattorlni  CSchii«ld«r}. 

Holanda  Farm. 
AgAlrahioi  LbUilM  Coin. 

Cartago.     Dr.  Calvert  gives  the  following  note: 

"There  was  an  exceedingly  handsome  frc^  here,  one  of  which  we 
took  to  the  hotel  and  kept  for  some  days.  When  "asleep"  its  body, 
exclusive  of  legs,  is  63  mm.  (2§  ins.)  long.  Ordinarily  the  upper 
surface  of  body  and  legs  is  a  bright  pea-green,  below  the  body  ia 
speckled  white  and  reddish-brown,  with  a  band  of  brilliant  beautiful 
-  blue  on  each  side  of  the  abdomen.  We  photographed  it  as  we  noticed 
great  color  changes.  When  first  caught  it  was  pale  green.  When 
we  took  it  out  of  the  vasculum  at  the  hotel  it  was  a  dark  dirty  green 
with  pale  spots  on  the  back.  While  we  photographed  it,  it  grew 
light  again  with  paler  spot^  over  the  back.  After  night-fall  it  was 
again  very  dark,  but  although  it  spent  the  night  in  a  dark  cupboard 
it  was  pale  green  when  we  first  looked  at  it  in  the  morning  and  ag^ 
at  4.30  P.M.  When  caught  it  secreted  a  quantity  of  sticky  mucus 
having  a  powerful  and  disagreeable  odor,  which  it  was  difficult  to 
remove  from  the  hands.  It  was  able  to  cling  without  other  support 
than  its  toes  on  the  vertical  side  ot  our  glass  graduate.  The  tips 
of  all  the  toes  (4  on  front,  5  on  hind  feet)  are  expanded  into  large 
fleshy  disks  with  which  the  frog  climbs." 
Hotuloannium  Tirgatniii  CQOntbet). 

Juan  Vifias. 
Laptodairm  kltMfaioft  (LutpMn). 

La  E^lia. 

State  of  CearA,  Brazil. 

During  November  of  1913,  Mr.  C.  F,  Derby  made  a  small  collection 
in  the  Rio  Jagurib^  at  Barro  Alto,  in  the  municipality  of  Igatu,  and 
about  413  kilometers  due  south  from  Fortaleza.  When  the  fishes 
were  captured  the  water  in  the  river  was  a  trifle  salty,  owing  to  a 
very  hght  rainy  season  the  year  before. 
Cnrimfttni  ajpriaoidfi  (Linnnui). 

Two  examples  137  and  152  mm.  long. 
Froehllodoi  nigriaani  Aguni. 

Two  examples  135  and  129  mm.  long.    They  show  dark  vertical 
streaks,  as  well  as  the  dark  lengthwise  lines,  like  those  of  P.  afem- 
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dachneri.     In  the  earlier  accounts  of  P.  nigricana  little  note  is  taken 
of  the  color.    Prof.  Starks  states  that  Madeira  River  specimens 
have  the  lengthwise  lines  and  cross-bars  more  ^stinct  than  those 
from  Para. 
Pooilnrlohaji  bimaanlfttni  (Uddbiu). 

Head  3  to  3\;  depth  21  to  2|;  scales  32  to  35  in  1. 1,  to  caudal  base 
and  2  or  3  more  on  latter;  7  scales  above  1. 1.,  rarely  6;  7  scales  below 
I.  1.,  rarely  6;  12  to  15  predorsal  scales;  snout  3f  to  4  in  head;  eye 
2fto3;  raa»llary2f  to2t;  interorbital  2|  to3;  length 45  to 58  mm. 
Six  examples. 

Among  my  earlier  material  beloi^ng  to  this  species,  the  specinfens 
from  the  Tocantins  headwaters  each  have  a  cluster  of  dusky  dots 
at  base  of  each  lateral  scale,  no  other  dots  on  outer  portions  of 
scales,  where  apparently  none  were  ever  present,  and  thus  lengthwise 
series  of  inconspicuou.s  spots  are  evident.  In  these  the  predorsal 
scales  are  interrupted  on  the  anterior  median  line,  though  closely  and 
irregularly  approximated,  several  being  saddled  over  the  ridge 
of  the  posterior  half.  In  the  lai^er  of  my,  examples  of  Astyanax 
bartUltii  the  predorsal  line  is  more  or  less  interrupted,  though  in  the 
lai^r  the  squamation  is  mostly  destroyed.  The  Paramaribo  A. 
(merUalia  is  pale  in  color,  and  in  agreement  with  the  CearA  material, 
though  without  pigmented  dots  on  the  sides  at  present,  and  the 
fallen  predorsal  scales  have  left  pockets  showing  they  were  probably 
more  or  less  completely  placed  as  saddles.  A.  lamslris  shows  the 
scales  of  the  predorsal  closely  approximated,  though  only  those  of 
the  posterior  half  formed  saddles.  A.  jacuhienais  shows  the  pre- 
dorsal scales  with  a  nearly  complete  naked  strip  in  front  and  without 
the  dark  pigment  dots,  or  only  very  faint  sparse  ones,  at  the  bases 
of  the  scale  exposures.  The  body  is  also  much  deeper.  Prof. 
Starks  mentions  that  Lake  Extremos,  Lake  Papary  and  Ceara  Mirim 
examples  have  fewer  anal  rays  (25-27),  while  in  the  Para  material 
they  were  more  numerous  (31-32),'  Of  the  first  he  says:  "These  are 
perhaps  referable  to  Astyanax  bimacuhttis  twvce  Eigenmann,  though 
the  lateral  band  is  not  so  definite  as  in  the  picture  of  the  original 
specimen."  A.  bimaadcUus  nov(E  I  have  been  unable  to  find  noticed 
elsewhere.  Finally  I  have  described  A.  rupununi^  from  British 
Guiana,  which  in  no  way  differs  from  Cear&  material.  It  shows  the 
predorsal  scales  nearly  completely  forming  saddles  over  the  median 
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line,  thus  allowii^  for  the  error  of  its  inclusioa  in  A^yanax,  though 
as  a  synonym  of  P.  bimaculatus  it  must  be  suppressed. 
Sainiklmai  rhombto*  (LinuBui). 

One  112  mm.  long  from  Barro  Alto.    The  back,  above  the  lateral 
line  is  marked  with  rather  numerous,  and  in  most  cases  more  or 
less  dark  brownish  or  dusky  vertical  spots, 
PyKOMntrni  pirajk  <Cuviet). 

Two  examples,  160  and  214  mm.  In  the  smaller  specimen  the 
spots  are  larger,  more  distinct,  and  more  sparse,  also  pale,  and  on 
basal  region  of  tail  larger. 

Pimalodalltt  grkaih  (VKlcndenaea). 

One  172  mm.  long.  Maxillary  barbel  reaches  anal  origin.  Outer 
mental  barbel  extends  only  for  first  fifth  in  depressed  pectoral  spine. 
Adipose  fin  22  in  combined  head  and  trunk  length. 

?Uooitomiii  jftgttribtniii  sp.  nov.     Fig.  3, 

Head,  measured  to  hind  edge  of  occipital  process,  3;  depth  4|; 
D.  I,  7;  A.  I,  4;  P.  I,  5;  V.  I,  5;  lateral  scutes  from  pectoral  axilla 
25  to  caudal  base  and  2  more  on  latter;  5  scutes  between  dorsal 
base  and  that  of  anal;  3  predorsal  scutes;  head  width  equals  its 
length,  when  measured  from  occipital  process  medtanly  behind; 
head  depth  at  occiput  If;  snout  If;  eye  6i;  mouth  width  31, 
mandibular  ramus  6^;  interorbital  2J;  adipose  fin  21;  pectoral 
spine  nearly  1;  least  depth  of  caudal  peduncle  3};  ventr^  spine  1^. 

Body  elongate,  moderately  depressed  with  convex  surface  above 
and  lower  surface  flattened,  anterior  profile  well  convex,  and  greatest 
depth  at  dorsal  origin.  Caudal  peduncle  well  compressed,  and 
length  little  less  than  least  depth. 

Head  large,  moderately  depressed,  lower  surface  flattened,  with 
sides  sloping  up  for  about  §  greatest  width  of  head,  leaving  wide  and 
broadly  triangular  occipital  region,  as  seen  in  vertical  section.  Snout 
wide,  outline  broadly  triangular  as  seen  from  above,  and  its  length 
J  its  greatest  width  opposite  front  edges  of  eyes.  Eye  rounded, 
well  elevated  or  close  to  upper  profile  and  center  falls  about  f  in 
head  length  as  measured  to  occipital  process.  Pupil  small,  appar- 
ently vertical  ellipsoid.  Mouth  moderately  wide,  anterior  below. 
Buccal  disk  orbicular,  its  transverse  diameter  1^  in  snout  length, 
edges  entire,  and  surface  of  lower  portion  outside  with  numerous 
papillae,  of  which  innermost  larger  or  better  developed.  Inside 
jaws  apparently  more  or  less  smooth.  Inside  upper  jaw  large 
fleshy  median   papilla.     Teeth  slender,   uniserial,   long,   bent  over 
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at  ends,  bifid,  44  in  upper  jaw  and  47  in  lower  jaw,  one  of  bifurcations 
always  shorter  and  smaller  than  other.  Inner  buccal  folds  rather 
wide.  Tongue  tvoad.  and  fleshy.  Each  lateral  comer  of  buccal 
disk  with  slender  barbel  about  equal  to  eye  in  length.  Nostrils 
large,  together,  dividing  frenum  falls  little  before  last  fourth  in 
snout  length,  socket  much  less  than  that  of  eye,  and  both  fall  within 
confines   of   intemasal   space.     Anterior   nostril   simple   pore   with 


Fig.  3. — PUcostomus  jaguribensis  Fowler.     (Tj-pe.) 

cutaneous  flap  behind  forming  valve  completely  covering  slightly 
larger  posterior  nostril.  Interorbital  rather  wide,  double  concave, 
due  to  slightly  elevated  supraoccipital  median  ridge  and  each  supra- 
orbital also  being  little  elevated.  Hind  edge  of  occipital  ridge 
broadly  triangular.     Opercle  large,  moderately  porous. 

Gill-opening  small,  lateral,  oblique,  and  extends  forward  about 
opposite  first  third  in  eye.     Isthmus  broad,  about  lyV  in  anout. 
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Body  everywhere  minutely  spinulose.  Scutes  on  back  slightly 
carinate,  and  lateral  series  obsoletely  so  anteriorly.  None  of  scutes 
carinate  below  adipose  fin.  Six  scutes  between  dorsal  and  adipose- 
fin.  Occipital  process  bordered  only  by  median  scute  behind. 
Edge  of  gill-opening  bordered  with  shghtly  enlarged  spinules.  Lower 
surface  of  head  and  abdomen  covered  with  small  granular  scales, 
all  densely  and  minutely  spinulose.  Fin  spines  all  spinulose,  those 
on  outer  edges  of  pectoral  and  ventral  larger  and  form  rather  regular 
rows  more  pronounced  terminally.  Outer  surfaces  of  fin  rays 
minutely  spinulose.  L.  1.  evident  as  simple  small  pores  extendii^ 
back,  one  in  each  suture,  between  scutes  forming  series  from  median 
hind  edge  of  opercle. 

Dorsal  origin  nearly  midway  between  snout  tip  and  origin  of 
adipose  fin,  and  depressed  spine  (damaged)  apparently  moderate. 
Adipose  fin  with  strongly  compressed  large  bent  spine,  If  to  caudal 
base,  and  inserted  little  behind  last  third  in  space  between  dorsal 
origin  and  caudal  base.  Anal  inserted  slightly  before  bind  edge  of 
dorsal  base,  or  about  midway  between  pectoral  axil  and  caudal 
base,  depressed  fin  extendii^  2^  to  latter.  Caudal  moderate 
(damaged),  well  emarginate  behind  ?  and  lower  lobe  longer.  Pec- 
toral spine  large,  compressed,  reaches  about  1^  to  anal  origin.  Ven- 
tral inserted  close  behind  dorsal  spine  base,  spine  long,  tapers  to 
rather  flexible  point  which  extends  back  opposite  hind  anal  ray  base. 
Vent  at  last  fifth  in  space  between  ventral  and  anal  origins. 

Color  in  alcohol  brown  above,  paler  or  more  or  less  whitbh  below, 
faded  with  creamy  tints.  Iris  slaty,  pupil  darker.  Head  above 
rather  finely  spotted  with  pale  dusky,  spots  closer,  smaller  and  more 
numerous  on  muzzle,  interorbital  and  cheek.  Back  and  costal 
region  marked  with  similar  colored,  though  larger,  spots  and  seldom 
more  than  one  on  a  scute.  Belly  and  lower  surfaces  of  trunk  with 
similar,  though  much  more  obscure,  spots,  mostly  of  very  dull  brown, 
in  tint.  Fins  all  dull  or  pale  brownish,  and  all  spotted  with  darker. 
Dorsal  with  large  dusky  spots  on  membranes,  usually  a  single  row 
which  may  occasionally  be  slightly  irregular  on  each.  On  front  edge 
of  dorsal  spine  series  of  small  inconspicuous  pale  dusky  spots.  Caudal 
with  median  hind  portion  dusky,  and  with  several  obsolete  transverse 
streaks.  Membranes  of  pectoral  and  ventral  with  spots  similar 
to  those  on  dorsal,  only  smaller.  Anal  membranes  with  several  dusky 
dots,  also  adipose  fin. 

Length  116  mm.  (caudal  tips  damaged). 

Type,  No.  39,930,  A.  N.  S.  P.  Rio  Jagurib^  at  Barro  Alto,  Brazil. 
November,  1913.     Mr.  C.  F.  Derby. 
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Also  No.  39,931,  A.  N.  S.  P.,  paratype,  same  data.  Head  3;  depth 
4i;  D.  I,  7;  A.  I,  4;  lateral  scutes  26  to  caudal  base  and  2  more  on 
latter;  snout  IJ  in  head;  eye  5|;  mouth  width  3;  interorbital  2f ; 
length  103  mm. 

Related  to  P.  aurogyitatus  (Kner).  In  that  species  the  dorsal 
spots  are  larger  and  ill-defined  and  the  space  between  the  ventrals 
is  mostly  granular.  Kner's  figure  shows  the  granules  sparsely 
insular  on  the  breast,  whereas  in  the  present  species  they  are  mostly 
uniform.  Other  allied  species,  which  agree  in  having  the  occipital 
bordered  by  a  single  nuchal  scute,  are  P.  wtichereri  Giinther  and 
P.  untE  Steindachner.  The  former  has  two  series  of  spots  on  each 
dorsal  membrane  and  the  region  between  the  ventrals  Is  naked  or 
with  but  few  granules.  In  the  latter  species  the  aeutes  on  the  belly 
are  reduced  to  a  minimum.  P.  iexi  R.  Von  Ihering,  P.  variipictita 
R.  Von  Iheiing  and  P.  andairoidea  R..Von  Ihering  all  differ  in 
coloration. 

(Named  for  the  Rio  Jaguril}^.) 
Larieuiisktbyt  darbri  tp.  oov.    Yif.  t. 

Head,  measured  to  hind-«dge  of  ^U-opening  5};  depth  9i;  D. 
I,  7;  A.  I,  5;  P.  I,  6;  V.  I,  5;  scales  31  in  lateral  series  to  caudal 
base,  lateral  keels  united  or  approximated  after  19  scales;  22  scales 
behind  dorsal;  3  predorsal  scales;  head  width  lyn  in  its  length; 
head  depth  at  occiput  2};  snout  Ij;  eye  5;  mouth  width  4;  inter- 
orbital 3i;  dorsal  spine  1|;  anal  spine  IJ;  pectoral  spine  Ij;  ven- 
tral spine  If. 

Body  slender  in  profile,  deepest  at  dorsal  ori^n,  and  well  depressed. 
Caudal  peduncle  well  depressed,  long,  and  surfaces  similarly  widely 
convex  above  and  below. 

Head  moderately  long,  depressed,  broadly  convex  above  and 
more  or  less  Battened  below.  Snout  convex  over  surface,  profile 
also  very  slightly  convex,  and  length  about  J  greatest  width  opposite 
front  of  eyes.  Eye  moderate,  with  eye-socket  well  notched  behind, 
general  form  ellipsoid,  and  center  falls  about  last  third  in  head 
length.  Mouth  anterior  or  slightly  before  middle  In  snout  length, 
transverse,  and  jaws  firm.  Inner  edge  of  each  mandibular  ramus 
with  5  fine,  slender  teeth,  close-set  and  uniserial.  Upper  jaw  with 
10  similar  smaller,  inconspicuous  teeth.  Buccal  disk  elongate, 
hind  edge  and  outer  surface  of  lower  lip  entire,  though  front  edge  of 
disk  laterally  and  before  each  barbel  fringed.  Lateral  barbel  short, 
about  J  in  eye.  Tongue  broad,  fleshy,  apparently  not  free.  Nostrils 
t<^ether,  within  an  aperture,  but  slightly  less  than  eye  length,  also 
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exteotj  well  into  front  interorbital  region.  Internasal  space  21  in 
interorbital.  Cheeks  level  or  very  slightly  convex.  Interorbital 
mostly  flattened  medianly,  and  as  supraorbital  ridges  slightly 
elevated  of  somewhat  ccHkcave  appearance.  Opercle  large,  rather 
porous.  Supraoccipital  wide,  completely  divides  truly  first  predorsai 
scale. 

Gill-openings  lateral,  extend  forward  about  opposite  hind  edge 
of  eye.  Gill-rakers  about  3+8  short,  firm  points,  about  i  length  of 
gili-filaments,  and  latter  about  2  in  eye.  Isthmus  broad.  Bran- 
chiostegals  broad. 

Scales  or  scutes,  all  more  or  less  minutely  spinescent.  Scutes 
on  belly  in  rather  irregular  rows,  anteriorly  5,  antero-medianly  3, 


Fig.  4. — LorieariieWiyt  derbyt  Fowler.     (Type.) 

postero-medianly  2,  and  posteriorly  1.  Single  preanal  scute.  Lat- 
eral keels  on  each  side  made  up  of  a  series  of  minute  denticles, 
straight  in  their  arrangement,  and  graduated  longer  to  last,  which 
largest.  Lateral  belly  scales  with  scarcely  obsolete  keels.  Head 
all  more  or  less  roughened  with  minute  asperities,  though  slightly 
larger  along  lower  edge  of  snout.  All  fin  spines  and  outer  surfaces 
of  fin  rays  finely  spinescent. 

Dorsal  origin  at  first  third  in  length  between  snout  tip  and  caudal 
base,  spine  slender,  and  shorter  than  longest  rays  when  depressed. 
Anal  inserted  well  behind  dorsal  base  or  nearer  snout  tip  than 
caudal  base,  and  spine  shorter  than  longest  depressed  rays,  fin 
extending  3|  to  caudal  base.     Caudal  small,  median  rays  short,  and 
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outer  or  upper  and  lower  enlarged,  especially  former,  which  con- 
spicuously compressed  and  osseous.  Pectoral  reaches  ventral,  spine 
rather  flexuous  at  tip,  equals  longest  rays.  Ventral  inserted  slightly 
before  dorsal  or^n,  spine  long  and  flexuous,  and  extends  back 
slightly  beyond  front  of  and.  Vent  slightly  nearer  ventral  than 
anal  or^n. 

Color  in  alcohol  dull  brownish  above,  mottled  obscurely  with 
dark  towards  upper  lateral  regions.  Lower  surface  of  body  immacu- 
late whitish.  Fins  pale  brownish,  rays  and  spines  all  rather  fieely 
8potf«d  dusky.    Several  dusky  spots  along  side  of  head.    Iris  slaty. 

Length  175  mm.  (caudal  tip  damaged). 

Type,  No.  39,932,  A.  N.  S.  P.  Rio  Jagurib^  at  Barro  Alto,  Brazil. 
November,  1913.     Mr.  C.  F.  Derby. 

Also  No.  39,933,  A.  N.  S.  P.,  paratype  same  data.  Head  5J; 
depth  9;  D.  I,  7;  A.  I,  5;  scales  31  to  caudal  base  and  1  more  on 
latter;  scales  approximated  after  first  19;  snout  IJ  in  head;  eye 
4J;  mouth  width  4;  interorbital  3};  length  150  mm.  (caudal  tip 
damaged). 

This  species  appears  to  be  related  to  Loricana  spixii  Steindachner, 
which  differs  in  having  the  lateral  keels  approximated  after  the 
twenty-third  scale,  fewer  scales  in  transverse  series  across  the  belly, 
and  in  the  nasal  sockets  not  extending  into  the  anterior  interorbital 
region.  From  most  all  other  species  L.  derbyi  differs  in  the  en- 
larged uppermost  caudal  ray. 

(Named  for  Mr.  C.  F.  Derby.) 
LcUitoi  ratioaUtni  CPaMn). 

Three  examples  15  to  30  mm.  They  all  show  a  blackith  ocellus 
on  side  of  back  just  before  dorsal  fin.  The  largest  example  also 
has  about  a  dozen  vertical  streaks  made  up  of  the  darker  olive 
ground-color  and  a  dusky  streak  transversely  over  dorsal  near  base. 
These  examples  were  obtained  near  the  coast, 
Tropidnmi  torqn»tai  (Wied). 

One  example,  187  mm. 
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In  these  Proceedinos  there  recently  appeared  a  paper  by  the 
present  author  entitled,  "A  Contribution  to  the  Knowledge  of  the 
Orthoptera  of  Argentina. "'  This  study  was  based  wholly  on  material 
collected  by  Mr.  P.  Jorgensen,  of  Buenos  Aires,  and  submitted  to  us 
for  study  by  that  gentleman  and  Mr.  Esben  Petersen,  of  Silkeborg, 
Denmark.  Since  the  appearance  of  the  above-mentioned  paper, 
several  additional  collections  from  Argentina,  made  almost  wholly 
by  Mr.  Jorgensen,  have  been  received  from  the  same  persons  and, 
in  addition,  a  small  but  very  interesting  series  from  Mr.  Carlos  Lizer, 
of  Buenos  Aires. 

The  combined  material  represents  quite  a  few  locaUties  supple- 
mentary to  those  given  in  the  previous  paper,  while  thirty-eight 
species  are  additional  to  the  one  hundred  and  sixty-two  there 
discussed. 

The  total  number  of  species  here  treated  b  one  hundred  and  four- 
teen, of  which  nineteen  are  now  recorded  from  Argentina  for  the 
first  time,  while  three  species  are  new  to  science.  The  number  of 
specimens  in  the  present  series  is  four  himdred  and  fifty-eight. 

In  the  tabulation  given  on  page  275  of  our  previous  paper,  there 
can  be  added  to  the  forty-nine  species  known  in  Argentina  only  from 
the  Misiones  Territory,  ten  of  the  eighteen  here  first  recorded  from 
Argentina.  This  is  directly  in  line  with  the  previously  indicated 
evidence  of  the  richness  and  Brazilian  affinity  of  the  Misiones  region. 

The  forms  here  first  recorded  from  Argentina  are  indicated  by  an 
asterisk  preceding  the  specific  name. 

The  types  of  the  new  species  and  an  adequate  representation  of 
the  other  forms  in  the  collection  have  been  retained  for  the  Academy 
series.  We  wish  to  thank  Messrs,  Jorgensen,  Lizer  and  Petersen  for 
their  interest  and  courtesy  in  submitting  the  present  material  to  us 
for  study, 

'  These  Proceedings,  1913,  pp.  273-379. 
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DERMAPTBBA. 

Family  hABlDTjaiDM. 
Xabidnra  untkopni  (Stil). 

La  Cumbre,  Prov.  of  Cordoba,     (Lizer.)     One  male. 

This  individuat  19  identical  with,  though  very  slightly  smaller  than, 
the  specimen  from  Puerto  Bertoni,  Paraguay,  recorded  by  U3  as 
Demogorgon  batesC.^  Burr*  now  considers  the  genera  Lafndura  and 
Demogorgon  to  be  inseparable  and  synonymizes  batesi  of  Kirby  under 
the  older  name  xaiUhopus,  which  action,  aa  far  as  we  can  determine 
from  our  material  and  the  literature,  is  correct.  St&l  described  the 
species  from  Rio  Janeiro  and  Buenos  Aires,  while  Borelli  has  recorded 
it  from  Salta,  province  of  Salta,  Argentina. 

Family  IjASUDM. 
labia  mlttor  CLiuutua). 

Buenos  Aires.    (Lizer.)    One  male. 

The  only  previous  Argentine  record  for  this  widespread  species 
is  from  Concordia  (Borelli,  Bollet.  Mus.  Zool.  Anat.  Comp.  Torino, 
XVII,  No.  4i8,  p.  6). 

Family  PORFIOULIDJB. 
Dom  liBtar*  (Eaoiuoh.), 

Misiones.    January,  1911.    (Jorgensen.)    Two  males,  four  females. 

ORTHOPTEEA  (s.  s.). 

Family  BLA.TTID.ai. 

Subfamily  PSEUDOMOPIN*. 

PMnjomopi  aaglMta  Shelfonl. 

Misiones.  January  I,  1911,  March  31,  1909,  December  10,  1909. 
(Jorgensen.)     Three  males,  one  female. 

Florincia,  Rio  Tapenaga,  Province  of  Santa  F£.     Two  females. 

Alto  Pencosa,  Province  of  San  Luis.  December  20-22,  1908. 
(Jorgensen;   from  composite  Ximenedia  microptera.)     Five  males. 

In  none  of  the  above-listed  males  is  there  any  trace  of  the  pale 
antennal  annulus  referred  to  by  Shelford  and  Rchn  as  occurring  in 
the  female.  The  single  female  here  listed  lacks  the  greater  portion 
of  the  antennas.  The  latter  specimen  has  the  tegmina  quite  piceous, 
with  only  the  mai^nal  field  and  the  edging  of  the  region  of  the  costal 
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veins  straw  colored,  although  the  coloration  of  the  pronotal  disk 
and  of  the  limbs  is  normal.  The  Alto  Pencosa  and  Florincia  speci- 
mens have  the  r^ion  of  the  costal  veins  of  the  tegmina  almost  as 
yellowish  as  the  pronotal  margin.  The  rai^e  of  the  species  ia 
extended  considerably  westward  by  the  Alto  Pencosa  record. 
iMbnaptera  mfk  Bnioaer. 

Misiones.    December  8,  1909.     (Jorgensen.)    One  male. 

iHbnoptwft  Tilia  Saiusare, 

Buenos  Aires.     (Lizer.)     One  male. 

La  Cumbre,  Prov.  of  Cordoba.     (Lizer.)     One  male,  one  female. 

Misiones.    January,  1911.    (Joi^nsen.)    One  male. 

The  above  males  have  been  compared  with  Paraguayan  specimens 
of  the  same  sex.  The  Buenos  Aires  individual  has  the  interocular 
portion  of  the  occiput  quite  rufescent,  a  condition  not  found  in  any 
of  the  other  specimens  examined.  The  female,  which  sex  was 
previously  unknown,  has  abbreviate  lateral  non-attingent  subtanceo- 
late  tegmina,  much  as  in  the  North  American  /.  johnsoni,  from  which 
it  can  bt  readily  separated  by  the  slenderer  build,  relatively  larger 
and  broader  head,  more  transverse  pronotum,  more  tapering  tegmina 
and  shorter,  more  robust  cerci.  The  measurements  of  the  female 
are  as  follows:  lei^h  of  body,  14.8  mm.;  length  of  pronotum,  4.2; 
greatest  width  of  pronotum,  5.5;   length  of  tegmen,  3.6. 

The  only  previous  record  of  the  species  from  Argentina  is  that 
from  Corrientcs  by  Saussure. 
ItahnoptoTft  marginata  BmaDei.' 

Misiones.    January,  1911,  December,  1910,  December  1  and  20, 
1910.     (Jorgensen.)     Two  males,  four  females. 
Iiohnoptsn  brMUianiU  Brunner. 

Misiones.  January  5  and  29,  1910,  December,  1909.  (Jorgen- 
sen.)   Three  males. 

La  Cumbre,  Prov.  of  Cordoba.     (Lizer.)     Two  males, 

Mendoza,  Prov,  of  Mendoza.  (A.  C.  J.  Haarup.)  1904-1905, 
November  20,  1906.     Two  males. 

The  La  Cumbre  and  Mendoza  records  are  the  moat  southern  for 
the  species. 


*  Very  probably  BUUta  futca  Saussure  (Revue  et  Magasin  de  Zoologie,  (2), 
XXI,  p.  HO  (1869) — "  Ager  Argentinus. "  later  pven  with  exactness  aa  Coirientea) 
is  a  synonym  of  this  species.  Shelfora  places  it  in  BlaUdia,  but  the  descriptioD 
and  meBsurements  agree  very  completely  witb  Bnumer's  marginata,  whjca  has 
tour  years'  priority. 
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Blktttllft  prmkBioa  (LioDBua). 

Misiones.     July  30,  1909.     (Jorgeasen.)     One  male. 

Mendoz&,  Prov.  of  Mendoza.     (A.  C.  J.  Haarup.)     One  male. 

Bueno3  Aires.     (Lizer.)     One  male,  one  female. 

*BI«tUll«  MDlparu  BnuuMT. 

Misiones.     January,  191 1;     (Jorgensen.)     One  male. 
This  specimen  fully  agrees  with  the  original  description  of  the 
species,  previously  known  only  from  Brazil  and  Sapucay,  Paraguay. 

GenitinopUTft  pnarilil  new  ipeciea. 

Type:  cf ;  Misiones,  Argentina.  July  30,  1909.  {P.  Jorgensen.) 
[Acad.  Nat.  Sci.  Phila.,  type  no.  5230.] 

In  general  form  thb  species  is  apparently  closest  to  C.  otomia 
(Saussure)'  from  Mexico,  from  which,  however,  it  differs  in  the 
larger  .lize,  the  more  extensive  tegmina,  which  reach  to  the  base  of 
the  fifth  abdominal  s^ment,  the  more  rounded  distal  margin  of  the 
tegmina,  the  emarginate  supra-anal  plate  and  the  different  coloration. 

Size    medium;     form   subovoid;     surface   polished.     Head    with 
only  the  outline  of  the  occiput  visible  cephalad  of  the  pronotum; 
eyes  separated  by  nearly  twice  their  width;    antenrue  in  length 
exceeding   the   body.     Pronotum  transverse;   cephalic   and   lateral 
margins  regularly  arcuate,  very  faintly  flattened  dorsad  of  the  head, 
caudal  margin  arcuato-truncate.     Tegmina  slightly  more  than  one 
and  one-half  times  as  long  as  the  pronotum,  reaching  to  the  base  of 
the   fifth  abdominal    segment,    broad,    the 
greatest  width  subequal  to  the  length  of  the 
pronotum  and  contained  one  and  one-half 
times  in  the  tegminal  length;  costal  margin 
very    gently    arcuate,     strongly    rounding 
dtstad  to  the  broadly  rounded  distal  margin, 
sutural   margin    nearly    straight;   marginal 
field  broad  and  short,   anal   field  subpyri- 
form,  the  anal  sulcus  reaching  the  sutural 
margin  nearly  two-thirds  the  length  of  the 
latter   from    the    base;    venation   distmct, 
discoidal  vein  with  six  rami   toward   the 
costal    and    disto-costal    margin.      Wings 

minute.  Abdomen  from  near  the  base  Fig.  l.^Ceraiinoptera 
narrowing  in  width  distad;  supra-anal  plate  ^t^^\'o^th^7 ^^e. 
transverse,    moderately    produced     mesad,         (x  3.) 

•Itevue  et  Magasim  de  Zoologie,  (2),  XX,  p.  98  (186S). 
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arcuato-emarginate  laterad,  distinctly  but  ahallowly  V-emarpnate 
mesad;  cerci  damaged;  subgenital  plate  transverse,  emarginato- 
truncate  mesad,  provided  laterad  with  articulate  styles  oi  moderate 
length.  Cephalic  femora  with  the  ventro-cephalic  margin  having 
four  median  and  three  distal  spines,  between  which  groups  the  margin 
is  provided  with  a  number  of  spinulations. '  Median  and  caudal  femora 
well  spined  ventrad;  caudal  metatarsi  subequal  to  the  remainder  of 
the  tarsal  joints  in  length.  All  of  the  tarsi  with  distinct  arolia 
between  the  claws. 

General  color  of  head,  disk  of  pronotum,  of  greater  portion  of 
tegmina  when  in  repose  position  over  the  thoracic  segments,  coxte  and 
of  limbs  raw  sienna,  the  lateral  portions  of  pronotum  and  marginal 
field  of  tegmina  subhyaline.  Dorsum  of  abdomen  largely  blackish 
mesad,  the  lateral  portions  of  the  segments  increasingly  of  the 
general  color  distad;  ventral  surface  of  the  abdomen  mesad  of  the 
general  color,  broadly  bordered  laterad  with  blackish,  very  narrowly 
edged  with  the  pale  color,  subgenital  plate  quite  solidly  and  contrast- 
ingly blackish.  Head  with  the  eyes  blackish  brown;  face  marked 
with  bone  brown  as  follows :  a  clouded  bar  between  the  eyes,  ventrad 
of  this  between  the  ocelli  traces  of  another  weaker  one,  between 
the  antennee  arcuate  line  of  six  spots  with  another  spot  ventrad  of 
each  antennal  scrobe  and  on  each  side  a  sii^e  similar  one  ventrad 
of  this  line;  palpi  tipped  vrith  bone  brown;  antemue  of  the  general 
color  becoming  darker  dUtad.  Pronotal  disk  with  six  pairs  of 
points  and  a  pair  of  small  clouds  of  bone  brown.  Limbs  marked  with 
bone  brown  at  the  insertion  of  the  spines  and  at  the  distal  extremity 
of  most  of  the  tarsal  joints. 

Measur^nefds. 

Length  of  body 12.2  mm. 

Length  of  pronotum  , 3.5     " 

Greatest  width  of  pronotum , , 5,3     " 

Length  of  tegmen , 5,8     " 

Greatest  width  of  tegmea 3,5     " 

The  type  of  this  species  is  unique. 

SubtamUy  NYCTIBORIN^. 

•KjOtibarft  glkbra  Giglia-Toa. 

Alto  Pencosa,  Prov.  of  San  Luis,  Elev.  660  meters.  December 
22,  1908.     (Jorgensen.)     One  male. 

This  species  was  described  from  Caiza  and  San  Francisco,  Bolivian 
Chaco,*  and  is  here  recorded  from  Argentina  for  the  first  time.     The 

•  Bo:i.  Mii9.  Zool.  Anat.  Comp.  Tormo,  XII,  No.  302,  p.  9  (1897). 
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specimen  fully  agrees  with  the  original  description  and  bears  a  great 
superficial  resemblance  to  species  of  Periplaneta. 

SubtamUy  EPILAMPRIN^. 
EpilunprK  lUgnifttiphort  Rebn. 

Misiones.  January  1,  1911,  February  14,  1911,  November,  1910, 
December,  1909,  1910  and  1911.     (Jorgensen.)     Ten  males. 

These  specimens  are  almost  all  darker  than  the  type,  several  with 
the  markings  considerably  darker. 
EpUunpn  vaittcftlli  BuTuwuter. 

Misiones.    December,  1909  and  1910.     (Jorgensen.)    Two  males. 

Both  of  these  specimens  have  the  subgenital  plate  strongly  asym- 
metrical and,  m  similar  fashion,  a  projection  extending  toward  the 
right  side. 

Subfamily   BL.4TTIN,E. 

BUtU  OTianUlit  UoDnua. 
Buenos  Aires.     (Lizer.)     One  male. 

Subfamily  PANCHLORIN^. 

PklinUari;  thaUHilU  Baiuaim  ud  Zebotnar. 

Buenos  Aires.     (Lizer.)    One  female. 

Misiones.  January  3,  1910  (at  light),  November  16,  1909.  Two 
females. 

The  Buenos  Aires  record  is  the  most  southern  known  for  the 
species. 

*Paiukloni  Kolatt  Biumeuur. 

Misiones.  January  3,  1910,  November,  1910.  (Joi^nsen.)  One 
male,  one  female. 

This  is  the  first  Argentine  record  of  this  widely  distributed  species, 
which  previously  had  been  recorded  from  localities  extendii^  from 
Mexico  to  Brazil. 

Subf&mily  BLABERlNi£. 

HOBUtrU  blgntUU  (Thunberg). 

Mbiones.  May  20  and  23,  1909.  (Joigensen.)  One  male,  two 
nymphs. 

Blapti««  dnbia  (SecvUle). 

Buenos  Aires.     (Lizer.)     Two  males,  one  female,  one  nymph. 

La  Cumbre,  Prov,  of  Cordoba.     (Lizer.)     One  nymph. 

Specimens  have  also  been  examined  from  Cruz  del  Eje,  Prov.  of 
Cordoba;  Cordoba,  Prov.  of  Cordoba;  Carcarafia,  Prov.  of  Santa  Fe 
and  Rosario. 
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SiAtamUy  CORYDIIN.E. 
KalNton  tulvtUft  Rtbu. 

Misiones.    January  1,  1911.     (Jorgensen.)    Two  males. 
I^tladU  trgantins  mw  spedeL 

Type:   cf ;  Miaiones,  Argentina.     January  14,  1910.     (P.  Jorgen- 
sen.)   (Acad.  Nat.  Sci.  Phila.,  type  no.  5231.] 

Apparently  closer  to  L.  pusiUa  Saussure  and  Zehntner  (Biol. 

Cent.-Amer.,  Orth.,  I,  p.  112)  from  Tarma,  Peru,  than  to  any  other 

member  of  the  genus,   agreeing  in  havii^  the 

ulnar  vein  similarly  ramose  toward  the  costal 

mai^n,  but  differing  in  the  pronotum  being  more 

transverse  elliptical  with  no  tnmcation  to  the 

caudal  margin,  in  the  more  numerous  costal  veins 

Fig.  2.—Laiindia     to  the  tegmina,  in  the  subreniform  shape  of  the 

mect^.  '"DoreaJ     ^""^  ^^'"^  ^^  ^^^  same  and  in  the  non-annulate 

outline  or  prono-     antenofe. 

(x".)"  *^'*^"  Size  small;  form  elongate  elliptical;  texture  of 
surface  coriaceous,  largely  short  pilose.  Head 
with  entire  width  of  vertex  visible  cephatad  of  pronotum,  the  outline 
of  occiput  subtruncate;  eyes  large,  interspace  between  them  slightly 
greater  than  the  depth  of  a  single  eye;  antennse  moniliform.  Pro- 
notum transverse  elliptical,  the  greatest  length  contained  about  one 
and  three-eighth  times  in  the  greatest  width;  cephalic  margin 
subtruncate,  caudal  margin  gently  arcuate,  not  at  all  truncate;  a 
distinct  medio-longitudinal  sulcus  present  on  almost  the  entire  disk, 
the  latter  subimpressed  and  defined  caudad  by  a  subrectangulate 
indentation,  the  surface  of  the  disk  with  about  four  pairs  of  obhque, 
very  low  strumose  ridges;  lateral  portions  of  the  pronotum  sub- 
deflected,  the  mai^ns  there  distinctly  cingulate.  Tegmina  elongate, 
surpassing  the  apex  of  the  abdomen  by  more  than  a  third  of  their 
length,  their  greatest  width  (at  distal  third) 
contmned  nearly  three  times  in  their  greatest 
length;  costal  mai^n  very  gently  arcuate,  distal 
margin  rather  narrowly  rounded,  sutural  margin 
nearly  straight;  costal  veins  about  fifteen  in 
number,  ulnar  vein  sending  three  rami  toward 
the  costal  and  distal  margins,  anal  field  abbre- 
viate, occupying  less  than  a  third  of  the  tegminal 
length,  anal  sulcus  arcuate,  oblique  adventitious 
vein  and  impressed  sulcus  decided.  Wings  reach- 
it^  to  the  tips  of  the  tegmina.  Subgenital  plate 
broad,  ample,  with  short  lateral  styles;  cerci 
elongate,  articulate. 


Fig.  3.—Latindia 
txrgentina  new 
species.  Oulline 
of  left  I^men  of 
type.     (X  4.) 
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General  color  bone  brown,  the  limbs  paling  to  fawn  color.  Pro- 
notum  with  the  lateral  portions  sayal  brown.  Antenns  of  the 
general  color,  non-annulate;  eyes  blackish. 


Length  of  body _ „ 5.8  mm. 

Length  of  pronotum 1.6     " 

Greatest  width  of  pronotum .„ , , 2.2     " 

Length  of  tegmen 7.0     " 

Greatest  width  of  tegmen -.  2.6     " 

The  type  is  unique. 

Subfamily  OXYHALOIN^. 
Choriionewft  ninnU  S>u»ure. 

Misiones.     1909.     (Jorgensen.)     One  male. 

This  and  Saussure's  record  of  a  specimen  from  Corrientes  are  the 
only  ones  with  exact  loeblity  known  for  the  species,  which  was 
originally  described  from  the  Pampas. 

Family  MANTID  JB. 
Subfamily  ORTHODERIN-E. 
XuLtoida  bnniuiiMri  (Giebcl). 

Rio  Salado,  Prov.  of  Buenos  Aires.    Two  males. 

These  specimens  fully  agree  with  the  individuals  from  the  Misiones 
previously  examined  by  us,  except  that  the  coloration  ia  somewhat 
darker.  The  present  record  considerably  extends  the  range  of  the 
species,  previously  known  only  from  Nova  Friburgo,  state  of  Rio 
de  Janeiro,  Brazil,  and  the  Misiones  territory  of  Ai^entina. 
■Kkntoida  toniiii  (P«ty). 

Mendoza,  Prov.  of  Mendoza.  January  17,  1905.  (Haarup.) 
Three  males. 

This  species  was  previously  known  only  from  Brazil. 
Orthod»r«lla  oruta  Olglio-Tiii. 

Jujuy,  Prov.  of  Jujuy.     December,  1911.     (Jorgensen.)     Onemale. 

This  individual  is  the  second  male  and  third  specimen  known  of 
this  remarkable  genus  and  species.    Oripnally  described  in  1897 
from  the  female  sex,  taken  at  Caiza  in  the  Bolivian  Chaco,  the  next 
record  of  its  capture  was  made  by  Chopard,^  who  first  described  the    . 
male  sex  from  a  specimen  taken  at  Santiago  del  Estero,  Argentina,  in 

'  Bull.  Soc.  Entom.  France,  1911,  pp.  Ul-143,  flp.  I,  2. 
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January.  The  present  individual  fully  agrees  with  Chopard's 
description  and  figure,  except  that  our  specimen  is  of  a-  brownish 
instead  of  greenish  phase  of  coloration. 

Subfanuly   MANTIN^. 
BrnnntrU  biMUinuU  Sumn. 

Mbiones.     February,  1911.     (Jorgensen.)     Three  males. 

Mendoza,  Prov.  of  Mendoza.     (Haarup.)     One  male,  one  female. 

The  Mendoza  male  is  somewhat  smaller  than  the  Misiones  individ- 
ual of  that  sex,  but  otherwise  inseparable.  Two  of  the  Misiones 
males  are  of  a  brownish  phase  of  coloration,  while  the  other  specimens 
are  greenish.  Mendoza  is  the  most  southern  locality  from  which  the 
species  is  known. 

Coptopterjz  arKSHtli^  (Buimoiter}. 

Misiones.  January,  February,  1911;  February  4, 1910,  December, 
1910.     (Jorgensen.)     Eleven  males. 

Buenos  Aires.     (Lizer.)     One  female. 

These  specimens  vary  considerably  in  size.  The  individual  from 
Buenos  Aires  is  the  smallest  female  of  the  species  we  have  seen,  its 
measurements  being:  length  of  body,  52.5  mm. ;  length  of  pronotum, 
17;  greatest  width  of  pronotum,  5.5;  length  of  tegmen,  9;  length 
of  cephahc  femur,  14.1;  length  of  caudal  femur,  16.8.  The  form  of 
the  pronotum  in  several  is  similar  to  or  strongly  approaches  that  of 
the  Cordillera  de  Mendoza  mdividual  previously  mentioned  by  us." 
In  all  of  the  present  series  the  proximal  portion  of  the  marginal  field 
of  the  tegmina  is  opaque  rufous. 
CoptopUTTZ  g*ri  <Bluwhwd). 

Mendoza.    (Haarup.)    One  male. 

La  Cumbre,  Prov.  of  Cordoba.     (Lizer.)    One  female. 

Buenos  Aires.     (Lizer.)     One  male,  one  female. 

The  Mendoza  male  has  the  limbs  uniform  greenish,  white  the 
Buenos  Aires  pair  has  them  of  the  same  color  much  mottled  with 
brownish. 

If  ioptorjx  UKABtina  SauHun. 

Mendoza.     November  18,  1904.     (Haarup.)     One  male. 

San  Cornelia.     November,  1911.     (Jorgensen.)     One  male. 

These  apparently  are  the  first  exact  records  of  this  species,  which 
was  described  from  the  "Argentine  Pampas"  and  since  rejwrted 
from  Brazil.  The  triangularly  attenuate  form  of  the  cephalic 
section  of  the  pronotum  of  this  species  is  distinctive. 

*  Proc.  Acad.  Nat.  Sci.  Phila.,  1913,  p.  287. 
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ThMprodk  vidiu  Sauaaun  uid  Zcbntotr. 

Misiones.  January,  I9I1,  January  15,  1910,  March  :}1  and  26, 
1910,  April  30,  1910,  May  5,  1910,  December,  1910.  (Jorgensen.) 
Four  males,  five  females. 

Subfamily  VATIN*;. 
FHMUr''"tept«n  nnipnnataU  (BunaeiaUr). 

Tapia,  Prov.  of  Tucuman.  Elev.  800  meters,  March-April, 
1903.     (G.  A.  Baer.)     One  female.     [Hebard  Coll.] 

Buenos  Aires.     (Lizer.)     One  female. 

The  former  is  the  most  elevated  locality  from  which  the  species 
has  been  taken.  The  distal  extremities  of  the  median  and  caudal 
femora  and  the  adjacent  portion  of  the  tibiie  in  the  Tapia  female 
are  dark  brownish,  with  which  color  the  external  face  of  the  cephalic 
coxie  is  also  in  large  part  blotched,  the  proximal  portion  of  the 
corresponding  femora  also  suffused  with  the  same.  The  external 
face  of  the  cephalic  femora  also  has  a  median  spot  of  brownish  on 
the  usual  yellowish  ground. 
Sb^nstopUK  kyalopUra  (P«ty}. 

Tucuman,  Prov.  of  Tucuman.  March  16,  1911.  (Jorgensen.) 
One  male. 

Miaiones.    March  11,  1907.     (Jorgensen.)    One  female. 

Family  PBASMIDiB. 
Subfamily   ANISOMORPHINiE. 
Ag»tk«m«ra  araita  (Blanehard). 
La  Cumbre,  Prov.  of  Cordoba.     (Lizer.)     One  female. 
A  pair  from  Cruz  del  Eje  in  the  same  province  have  also  htcn 
examined. 

Subfamily  CLITUMNIN*. 

StelMXlpkDl  MtMUUl  Rehn. 

Misiones.     April  12,  1910.     (Jorgensen.)     One  female. 

The  present  individual  is  slightly  larger  than  the  specimen  pre- 
viously recorded  by  us  from  the  Misiones.* 
*OantitM  Utiotpi  CaitdeU. 

Misiones.    January,  1911.    One  female,  one  immature  female. 

These  specimens  agree  completely  with  the  ori^nal  description 
of  the  unique  type  of  the  species  and  genus  from  Sapucay,  Paraguay, 
The  adult  is  of  almost  exactly  the  same  dimensions  as  the  type, 

•Proc.  Acad.  Nat.  Sci.  Phila.,  1913,  p.  301. 
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while  the  immature  specimen  is  about  three-fourths  as  long,  with  the 
Eubgenital  opercule  relatively  less  developed. 

FamUy  AORmtDM. 
Subfamily  ACRYDIIN^. 
ProtDUnU  lobutotnt  (SOI). 

La  Cumbre,  Frov.  of  Cordoba.    (Lizer.)    One  female. 
This  is  the  first  exact  Argentine  record  from  south  of  the  Misiones. 
ApoUtUz  bmiMrt  Hucook . 
Jujuy,  Prov.  of  Jujuy.    February,  1911.    (Jorgensen.)    One  male. 
Previously  recorded  by  us  from  Embarcacion,  Salta. 

SubfamUy  EUMASTACIN^. 
■HMyntai  tlgrii  Bun, 

Embarcacion,  Prov.  of  Salta.  April,  1911.  (Jorgensen.)  One 
female. 

This  specimen  fully  agrees  with  a  male  of  the  species  from  Corumbfi, 
Brazil.  Bruner's  M.  bramliensis"'  appears  to  be  very  doubtfully 
distinct,  as  the  difTerential  characters  given  are  very  slight,  the 
presumably  different  measurements  being  la[gely  accounted  for  by 
different  general  size,  and  in  consequence  they  are  hardly  proportional. 
The  present  specimen  shows  the  following  measurements: 

Length  of  body... 26.5  mm. 

Length  of  pronotum 2,8     " 

Length  of  tegmen 5.3     " 

length  of  caudal  femur 14.5     " 

This  is  the  first  Ai^entine  record  for  the  species. 

Subtanuly  PROSCOPINjE. 
T«Uiwrli]nuhn)  hnmilU  Giciio-Toa. 

Misiones.    September  7,  1910.     (Jorgensen.)     One  male. 

This  specimen  has  been  compared  with  a  paratypic  male  from 
Caiza,  Bolivian  Chaeo,  and  is  identical  except  for  its  smaller  size, 
which  is  a  secondary  matter  in  this  group.  The  only  previous 
Argentine  record  for  the  species  was  from  San  Lorenzo,  Province  of 
Jujuy  (Giglio-Tos). 
TetuwrkTBthni  boralU  Giiiia-Tca. 

Jujuy,  Prov.  of  Jujuy.  April  and  October,  1911.  Two  males, 
two  females. 

"Add.  Caraeg.  Mu9.,  VIII,  p.  6  (1911). 
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-CtplMloanm*  aoitnUta  Burmeiitn. 

Misiones.  January,  1911,  February  1,  11  and  14,  1911,  March 
22  and  24,  1910,  April  5,  1910,  November  1,  1910,  December,  1910. 
(Jorgensen.)  Four  males,  nine  females,  one  immature  male,  ttiree 
immature  females. 

Posadas,  Misiones.    (C.  Schrottky.)    One  male. 

Rio  Tapenaga,  Prov.  of  Sante  F^.     One  male. 

Buenos  Aires.     (Lizer.)     Hve  males,  two  females. 

La  Cumbre,  Prov.  of  Cordoba.  (Lizer.)  Four  immature  males, 
four  immature  females. 

-Ccphalotuma  Mlmmni  BunneuMtr 

Tucuman,  Prov,  of  Tucuman.  March,  1911.  (Jorgensen.)  One 
male. 

We  refer  the  present  specimen  to  thb  poorly  understood  species 
with  a  query.  The  fastigium  is  faintly  taperii^  with  the  apex  little 
blunted,  which  feature  is  not  in  accord  with  the  original  description, 
but  this  seems  of  minor  importance,  as  there  is  some  individual 
variation  in  this  respect  in  the  group.  The  size  is  appreciably  less 
than  that  originally  given  for  the  sex  (SJ  inches),  but  in  this  our 
specimen  is  very  close  to  the  male  from  Brazil  measured  by  Brunner 
and  tentatively  referred  by  him  to  coiantus." 

The  original  localities  for  this  species  were  Villa  Occidental,  Gran 
Chaco  and  the  Rio  Apa. 

ClphaloatBUa  linikta  Bninner. 

Mendoza.     (Haarup.)     One  male. 

Tapia,  Prov.  of  Tucuman.  Elev.  600  meters.  March-April,  1903. 
(G.  A.  Baer.)    One  female.    [Hebard  Coll.] 

The  Tapia  record  extends  the  range  of  the  species  to  the  northward- 
Subfamily  ACRIDIN^. 
HfaloptaiTx  mflpsnnii  Chaipentier. 

Misiones.  January,  1911,  October,  1911,  November  2,  1910. 
(Joi^ensen.)     Three  males,  four  females. 

La  Cumbre,  Prov.  of  Cordoba.     (Lizer.)     One  male. 

The  La  Cumbre  record  is  the  most  southern  known  for  the  species. 
TmxUli  bravisoTiiii  (Johuuuon). 

San  Lorenzo,  Prov.  of  Jujuy.  October,  1911.  (Jorgensen.)  One 
female. 

"  Verb.  k.-k.  fool.-bot.  Gesdl.  Wien.,  XL,  p.  117. 


,y  Google 


282  PROCEEDINGS   OF  THE  ACADEUT  OF  [Apr,, 

Orphnla  piguiK  (SiU). 

Misiones.     January    15,    1911,    February,    1911,   October,    1911, 
December,     1910,     (Jorgensen.)     Four    males,     six    females,     one 
immature  male. 
Ambljtropidia  robntt*  Bmaer. 

Misiones.     April  26,  1910.     (Jorgensen.)     One  female, 
Amblyttopidia  autrUii  Bnuwr. 

Buenos  Aires.     One  female.     (Hebard  Coll.] 
PftrorpbnU  gnmiiMft  Bruoer. 

La  Cumbre,  Prov.  of  Cordoba.     (Uzer.)    One  female. 
Orpbvlellft  pnn«teti  (DeGwr). 

Misiones,     January,  1911,  Aprils,  1910.     (Joi^ensen.)     One  male, 
three  females, 

Posadas,  Misiones.     (Schrottky,  no.  17.)     One  female. 

Jujuy,     Prov.    of    Jujuy,     February,     1911,     (Jorgensen.)     One 
male. 

"Buenos  Aires.     One  female.     (Hebard  Coll.] 
Fanaitra  bohlili  Gidio-TH. 

Misiones,    January,  I9U,     (Jorgensen.)     One  female. 

La  Cumbre,  Prov.  of  Cordoba.     (Lizer.)     Three  males,  one  imma- 
ture female. 

The  males  and  adult  female  are  of  the  usual  brownish  color  phase, 
while  the  nymph  has  the  head,  pronotum  and  rudimentary  tegmina 
and  wings  green  with  a  fine  medio-longitudinal  yellotvish  hne  on  the 
head  and  pronotum. 
BtaDTorlieotBt  longiaornli  Giglio-Tos. 

Misiones,    January    and    February,    1911.     (Jorgensen.)     Eight 
males,  four  females. 

One  of  the  above  females  is  of  the  phase  with  the  dorsum  of  the 
head  and  pronotum  unicolorous. 

BoyllllU  pieU  (Bruoer). 

Misiones.     January  and  February,  1911.     (Jorgensen.)     Six  males, 
three  females,  one  immature  female. 

SubtamUy  (EDIPODlNiE. 
TrlmarotropU  pallidlpa&nii  (Burmeincr). 

Jujuy,    Prov.    of    Jujuy.     December,    1911,     (Jorgensen.)     One 
female. 

La  Cumbre,  Prov.  of  Cordoba.     (Lizer.)    One  male. 
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Fkpiptppn*  alKTSiianni  SauHure. 

Tucura  Catanlil,  Department  of  Limay  Centre,  Territory  of 
Neuquen.     (Lizer.)     Two  males,  one  female. 

This  species  was  described  from  the  region  between  the  Rio  Negro 
and  the  Bio  Chubut,  which  area  lies  southeast  of  where  the  present 
material  was  taken.  No  other  records  are  known  for  the  genus  and 
species. 

Fftnliaift  Mmnlmta  (DeOmr).     ICalapUnm  atuminala  of  kuthon.] 

Buenos  Aires.     One  female.     [Hebard  Coll.] 

Subfamily  OMMEXECHIN^. 
Onneuaha  iBrTitlai  Kanciurd. 

Misiones.  January,  February,  and  October,  1911,  November, 
1910,  December  20,  1910.  (Joi^ensen.)  Four  males,  eight  females 
[three  pairs  in  copula]. 

From  this  material  it  it  evident  that  the  species  is  dimorphic  in 
wing  length,  all  three  pairs  taken  -in  copula  differing  individually 
in  this  respect,  two  pairs  havii^  the  males  brachypterous  and  the 
females  macropterous  and  the  other  pair  having  the  male  macropter- 
ouB  and  the  female  brachypterous.  Of  the  unmated  specimens  one 
male  and  one  female  are  macropterous  and  fom-  females  brachyp- 
terous. In  the  brachypterous  individuals  the  apices  of  the  tegmina 
vary  from  straight  to  strongly  uncinate.  From  the  present  evidence 
it  would  appear  that  germari  Burmeister  is  merely  the  macropterous 
phase  of  the  present  species,  but  we  do  not  wish  to  establish  this 
synonymy  mitil  we  are  better  acquainted  with  Brazilian  material 
of  the  genus.  All  of  the  present  series  are  of  a  brownish  coloration, 
some  more  blackish  brown  than  others. 
SpatluUwii  tuu  BoUvu. 

Posadas,  Misiones.    September,  1912.    (Schrottky.)    One  female. 

OrMa  monilnM  Bruner. 

La  Cumbre,  Prov.  of  Cordoba.  (Lizer.)  One  adult  female,  one 
immature  female. 

This  striking  form  was  previously  recorded  from  the  country  be- 
tween Bahia  Blanca  and  Cordoba. 

Subfamily  LOCUSTIN^. 
Gwraeri*  an^iLitipaniiit  (Bruiier). 
Posadas,  Misiones.     April  8,  1910.     (Joi^ensen.)     One  female. 
Misiones.    April  8,  1910.    (Jorgensen.)    One  male. 
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Dudronotai  InTipei  (StU). 

Misiones.     January,     1911.     (Jo[^ensen.)     Two    males,    three 
females. 
Diadronotni  dttaoideni  (Serviiia). 

Misiones.  March  19-29,  April  13-30,  May  30,  June  12,  July  1, 
1910.     (Jorgenaen.)     Five  males,  seven  females. 

All  of  the  above  specimens  have  the  discoidal  field  of  the  tegmina 
more  or  less  maculate. 
ElKMhlon  TiridiokU  (ServiUe). 

Misiones.  January  12-18,  1910,  January,  1911,  February  11, 
March  12  and  24,  November,  December,  1910.  (Jot^ensen.)  Eight 
males,  ten  females. 

La  Cumbre,  Prov,  of  Cordoba.  •  (Lizer.)  Two  adult  males,  one 
immature  male,  one  immature  female. 

The  Misiones  specimens  bear  out  the  facts  previously  stated  by 
us"  regarding  the  divei^ence  of  material  from  this  locality  from 
typical  Buenos  Aires  individuals,  the  only  difference  from  the  points 
there  noted  being  the  lack  of  dull  purplish  on  the  humeral  regions  of 
two  males  and  the  but  very  faint  indication  of  it  in  another.  The 
La  Cumbre  adults  are  similar  in  form  and  coloration  to  Buenos 
Aires  individuals,  but  the  tegmina  and  wings  are  shorter.  The 
nymphs  show  that  the  reduction  of  the  median  carina  in  this  genus 
is  a  feature  of  specialization,  as  they  have  it  stroi^ly  elevated  and 
considerably  arcuate. 
ChromurU  nllat  <Drun']. 

Misiones.  March  21,  December,  1910.  (Joi^ensen.)  Three 
males,  five  females. 

La  Cumbre,  Prov.  of  Cordoba.  (Lizer.)  One  adult  female,  two 
immature  females. 

Buenos  Aires.     (Lizer.)     One  male,  one  female. 

Zonlopoda  lluringl  Pictet  ud  Smwun. 

Misiones.     January     12,    February     10-28,     1910.     (Jorgensen.) 
One  male,  four  females. 
'Zoatopodft  UnaU  (StrvUie). 

La  Cumbre,  Prov.  of  Cordoba.    (Lizer.)    One  male,  one  female. 

These  specimens  appear  to  be  true  tarsata,  agreeing  with  material 
from  Rio  Crande  do  Sul,  Brazil.  Apparently  this  is  the  only  Argen- 
tine record  of  true  tarsala. 

"  Proc,  Acad.  Nat.  8ci.  Phila.,  1913,  p.  331. 
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Zoniopod*  ernenUt*  <Biuchud). 

Misiones.     December,  1910.     (Jorgensen.)     One  male,  one  female. 

La   Cumbre,    Prov.    of   Cordoba.     (Lizer.)    Two   males,    three 
females,  five  immature  specimens. 
Zonlopod*  onniaoloT  (Biucbard). 

San  Luis.    One  male.     [Hebard  Collection.] 

Diponthiu  pftTBgnayaiuii  Bmocr. 

Misiones.  January,  1911,  February  11,  March  16  and  19,  1910 
(Jorgensen.)    One  male,  five  females; 

UptTtDft  flUfomil  (9«rT<Ue). 

Misiones.    January,  1911.     (Joi^nsen.)     One  male,  one  female. 

laptyimft  obMon  (Thunbni). 

Misiones.  January,  1911.  (Jorgensen.)  One  male,  one  female, 
*>teiMerii  intMior  Bruoer. 

Misiones.     September  25,  1910,     (Jorgensen.)     One  female. 

This   species   was   previously   known   only   from   Corumbi   and 
Cuyaba,  Brazil,  and  Puerto  Suarez,  Bolivia. 
■Innila  giuUliou  Oiglio-Toi. 

Misiones.    January  30,  1911,     (Jorgensen.)    One  male. 

Buenos  Aires.     Two  females.     [Hebard  Collection.] 

These  are  the  first  records  of  the  species  from  Argentina. 
Innila  pKllida  Bmnet. 

Misiones.  January  and  January  30,  1911.  (Joi^ensen.)  One 
male,  two  females. 

These  specimens  are  of  the  pale  green  phase  of  the  type. 
'Zygaeliitron  »ap«Tbnn  Rvba. 

Misiones.     February  li,  1910.     (Jorgensen.)     One  female. 

This  is  the  first  record  of  the  genus  from  Argentina.  The  species 
was  described  from  Sapucay,  Paraguay,  and  the  present  specimen 
has  been  compared  with  paratypes. 

•AlMIM  glMUU  stu. 

Misiones.    February,  1911.     (Jorgensen.)    One  immature  male. 

The  present  specimen  appears  referable  to  this  species.  The 
general  characters  are  those  of  gradlis,  although  the  caudal  tibiae 
are  blackish  distad. 

This  is  the  first  record  of  the  species  from  Argentina. 

Abrmeril  llgnstipai  (Bruaec). 

Misiones.     December,  1910.     One  male. 
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■otailtOOanM  pUaasIHi*  (Bunnoiter). 

Yuto,    Prov.    of    Jujuy.     November,    1911,     (Jorgenaen.)     One 

female. 

DUhroplnt  alongatni  GUIio-Tog. 

La  Cumbre,  Prov.  of  Cordoba.     (Lizer.)     Two  females. 
Buenos  Aires.    One  male,  one  female.    [Hebard  Collection.] 

Diohroplu  pnnotnlfttot  (Tbaobera). 

Misiones.  January  14,  1910,  January,  1911,  February  8,  1910, 
December,  1910.     (Jorgensen.) 

La  Cumbre,  Prov,  of  Cordoba.     (Lizer.)     One  male,  three  females. 

One  La  Cumbre  female  has  decided  clear  buffy  patches  on  the 
caudal  femora. 
DiohrapliLt  dnbini  Brun«t. 

Misiones.     January,  February,  1911.     (Jorgensen.)     Five  males, 
nine  females, 
DiohrDpln*  robnitiiliK  Bttl. 

Misiones.  January,  1911,  February  11,  1910,  March  16,  April  5 
and  December,  1910.     (Joi^ensen.)    One  male,  eight  females. 

These  specimens  fully  agree  with  the  material  previously  recorded 
by  us  from  the  same  locality." 

DloluaplDi  bar^l  (801), 

Misiones.  January  and  February,  1911,  March  24,  May  4  and  12, 
1910,  December,  1910,     (Jorgensen,)     Four  males,  eleven  females. 

La  Cumbre,  Prov.  of  Cordoba,  (Lizer.)  Two  males,  one  Imma- 
ture male. 

The  caudal  tibise  are  decidedly  glaucous  in  all  of  the  MLsiones 
specimens  and  oil  green  in  the  La  Cumbre  individuals. 
L*iat«ttiz  ■■ngnlnsni  Brumr. 

Misiones,     January,  1911.     (Jorgensen.)     One  male. 

This  specimen  is  no  larger  than  the  Misiones  male  previously 
measured  by  us." 
LaioUttix  pnlohar  Hehn. 

Misiones.  January,  1911,  December,  1910.  (Joi^ensen.)  Three 
males,  one  female. 

These  individuals  fully  f^ree  witb  the  type  and  allotype. 

*BoOtn»ft  nibrip«(  Bruoer, 

Misiones.  November  and  December,  1910,  (Jorgensen.)  Two 
females. 


,,Goog[c 


1915.]  NATURAL   SCIENCES   OF   PHILADELPHIA.  287 

This  is  the  first  record  of  the  present  species  from  Argentina,  The 
material  fully  agrees  with  topotypes  from  Sapucay,  Paraguay. 

OimilU  tIoIbom  (Thunbers). 

Misiones.  March  19,  April  26,  May  3-6,  July  I,  August  31, 
October  1,  December,  1910.    (Jorgensen.)     Four  males,  ten  females. 

San  Lorenzo,  Prov.  of  Jujuy.  October  30,  1911.  (Lizer.)  One 
male. 

Family  TBTTIGONnDJB. 

Subfamily  PHANEROPTERIN^. 
Bmgllit  mlitionnm  R>ho. 

Misiones.     January,  1911.     (Jorgensen.)     Two  females. 
HyywophDn  major  Bninner. 

Yuto,    Prov.    of    Jujuy,     November,     1911.     (Jorgensen.)     One 
male. 
LigOMtian*  olivMani  (Brunaer). 

Misiones,     February,  1911.     (Jorgensen.)     Two  females. 
*HomDtoislu  fueopuncUU  C*udeii. 

Misiones.     October,  1911.     (Jorgensen.)     One  female. 

This  specimen  fully  agrees  with  a  female  from  Sapucay,  Paraguay, 
the  type  locality,  from  which  point  alone  the  species  was  previously 
known, 
TlwndoTU  meUnooaamU  (SiU). 

Misiones.    January,  1911.     (Jorgensen.)     One  male. 

This  specimen  has  the  cephalic  femora  without  black,  which  color 
is  present  elsewhere  as  usual  in  the  species.  The  only  previous 
Argentine  record  is  that  of  the  type  from  Buenos  Aires.  The  other 
known  records  are  from  Montevideo,  Uruguay,  and  Puerto  Bertoni, 
Paraguay. 

SsapboTk  nigra  CTliunb«rc}. 

Tapia,  Prov.  of  Tucuman.  Elev.  600  meters,  March-April, 
1903.     (G.  A.  Baer.)    Two  females.    [Hebard  Collection.) 

One  of  these  specimens  is  of  the  usual  atro-chalybeous  type,  the 
other  approaches  variety  B  of  Brunner. 
OruniBadarm  aUra  Bnumer. 

Misiones.    January,  1911.     (Jorgensen.)     One  male. 

Buenos  Aires.     (Lizer.)     Two  males,  one  female. 

This  species  was  previously  known  only  from  Buenos  Aires,  and 
Montevideo,  Uruguay. 

Snunmadara  albida  Bniooer. 

Misiones.     February,  1911.     (Jorgensen.)     One  male. 
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f  hjllopt«r>  ipiunlDta  Bmnner. 

Miaiones.    January  26,  1910,  January,  1911.     (Jorgensen.)     Two 
males. 
•PhrllDpton  nUUdn  Caudeii. 

MUiones.  January,  1911,  December,  1910,  (Jorgeosen.)  Two 
females. 

When  compared  with  a  topotypic  female  from  Sapucay,  Paraguay, 
the  present  material  is  seen  to  agree  completely,  except  that  the 
ovipositor  is  somewhat  smaller,  in  length  being  6.5  and  6.7.mm., 
instead  of  8,  as  described  and  as  in  the  topotype.  This  difference  is 
probably  geographic.  The  species  is  new  to  Argentina,  previously 
beii^;  known  only  from  the  type  locality. 

*lIl«TOMIltTniIl  anftttUtnm  Bnianer. 

Misiones.    October,  1910.     (Jorgensen.)    One  female. 
This  is  the  first  Ai^entine  record  for  the  present  species,  the 
previous  records  being  Puerto  Cabello  and  Brazil. 

Sabfamiiy  PSEUDOPHYLLIN^. 
DuTiaalti  aonnmlii  BniDner, 

Buenos  Aires.    (Lizer.)    One  female. 

Subfamily  CONOCEPHALIN^. 

C*nloptll  grutlll  Redtenbuher. 

Buenos  Aires.     One  male,     [Hebard  Collection.! 

The  species  has  been  recorded  from  localities  extending  from  Cuba 
to  Buenos  Aires  and  Montevideo. 
Reogonooepltftlni  procerat  RedtenbKcheT. 

Buenos  Aires.     February,  1912.     (Jorgensen.)     One  female. 

This  is  the  first  record  of  the  species  sutisequent  to  its  description 
in  1891  on  the  basis  of  Buenos  Aires  material.     The  specimen  in  hand 
agrees  perfectly  with  the  description,  but  is  slightly  larger  than  the 
measurements  there  given  for  the  same  sex. 
HsMonoMphtlna  r«dt«iibMherl  Ktiny, 

Tucuman,     March  16,  1911.     (Jorgen5cn.)     One  female. 

This  specimen  is  of  the  green  phase.  The  tegmina  are  considerably 
and  the  caudal  femora  and  ovipositor  appreciably  longer  than  the 
maximum  measurements  given  by  Kamy,  but  otherwise  the  specimen 
fully  agrees  with  individuals  which  are  within  the  original  measure- 
ments. 
JTMOODMephAlni  ntnnitni  (Griffini). 

Posadas,  Misiones.     (Schrottky,  no.  16.)     One  male,  one  female. 

The  recent  acquisition  of  this  and  other  material  from  various 
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portions  of  South  America  has  enabled  us  to  correct  several  of  our 
previous  identifications  of  specimens  as  belonging  to  this  species. 
The  material  from  Sapucay,  Paraguay,"  reported  in  1907,  we  find 
on  re-examination  to  be  iV.  vicinua  Kamy,  subsequently  described 
from  Rio  Grande  do  Sul,  Brazil,  and  Paraguay.  The  Buenos 
Aires  female  recorded  by  us"  we  now  find  to  be  the  very  closely 
related  N.  fusco-marginatus  Redtenbacher. 

*IfMgailOMplMlnl  faMomarglnatii*  (RedunbHahar). 

JV.  Mturalue  Rehn  {nee  Griffini),  Proc.  Acad.  Nat.  Sci.  Phila.,  1913,  p.  375. 

Buenos  Aires.     January  14,  1909.     (Jorgensen.)     One  male. 

This  is  the  first  record  of  the  species  from  Argentina,  the  previous 
records  being  from  Curitiba,  Brazil,  and  Montevideo,  Uruguay. 
HonoroMrTphni  Wridi*  (Redtenbuhei). 

Misiones.     January,  1911.     (Jorgensen.)     One  female. 

The  only  previous  Argentine  record  is  from  Buenos  Aires.     Ttie 
other  known  records  are  from  Rio  Grande  do  Sul,  Brazil,  and  Monte- 
video, Uruguay. 
HoMOTVovrypbu  kravwi  {iMMBbaofaer). 

Posadas,  Misiones.     Elev,  80  meters.     March  6,  1909.     (Jorgen- 
sen.)   One  female. 

The  only  previous  exact  records  of  this  species  are  those  of  the 
types  from  Theresopolis  and  Rio  Grande  do  Sul,  Brazil. 

Family  aRTLUriM. 
Subfamily  GRYLLOTALPIN*:. 
Orylletalpa  olKmUiu  saunus. 

Mendoza.  1904-1905.  (Haarup.)  One  female. 
This  is  the  first  record  of  the  species  since  its  ori^nal  description 
in  1874  from  Argentina  without  exact  locality.  The  types  were 
males  without  apparent  wings,  while  the  present  specimen  has  cau- 
date wings,  but  in  every  other  respect  our  individual  is  in  accord  with 
the  description. 

*BaapUriien*  otmaranl  Gigtio'Toa. 

Buenos  Aires.     One  male. 

This  is  the  first  record  from  Argentina  for  the  species,  which  was 
previously  known  only  from  Paraguay. 
BokpMrtHu  borallil  Oiatio-Tos. 

Jujuy,  Prov.  of  Jujuy.    December  1,  1911.    (Jorgensen.)    Two 
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Embarcacion,  Prov.  of  Salta.  February,  1911.  {Jor^ensrai.) 
One  nymph. 

La  Cumbre,  Prov.  of  Cordoba.    (Lizer.)    One  male. 

Mendoza,  Prov.  of  Mendoza.  February  12  and  27,  1908.  (Jor- 
geosen.)     Two  females. 

The  above  records,  with  our  previous  ones  from  the  Misiones  and 
Chacras  de  Coria,  Mendoza,  and  that  of  GigUo-Tos  from  San  Lorenzo, 
Jujuy,  constitute  all  the  Ar^ntine  records  of  the  species. 
Htmobini  (ArgiiAli)  helNudi  i»w  ipedea. 

When  compared  with  N.  (A.)  braailiensis,  the  present  species  is 
found  to  have  a  proportionately  deeper  pronotum,  to  be  decidedly 
darker  in  general  coloration  and  to  have  a  decidedly  shorter  ovipositor. 

Type:  9;  Buenos  Aires,  Ai^ntina.  (C.  Lizer.)  [Acad.  Nat. 
Sci.  Phila.,  type  no.  5276.] 

Size  very  large  for  the  genus;  form  compact;  head  rather  large 

and  rounded,  but  a  little  flattened  in  front.    Maxillary  palpi  as  in 

brasiliensis.    Pronotum  decidedly  transverse,   but  not  as  much  so 

as    in    brasiliensis,    length    con- 

•^^L:;    -     •  -         tained   nearly   one   and   seven- 

-  tenths  times  in  greatest  (caudal) 

Fig.  4.—Nemobiu»    (Argitala)  ksbardi      dorsal  width,  narrowing   evenly, 

of 'ty^'^'Tx  S^f  "^  °'  ""poflitor  ^ut  not  decidedly  cephalad,  and 
with  a  slight  medio-longitudinal 
sulcus  on  the  cephalic  portion.  Tegmina  elongate,  with  ape^c  medio- 
dorsal  in  position  and  sharply  rounded ;  longitudinal  veins  conspicuous, 
cross-veinlets  neither  as  heavy  nor  as  conspicuous  as  in  brasiliensia. 
Wings  very  long,  considerably  more  than  twice  the  tegminal  lei^b. 
Ovipositor  much  shorter  than  in 
brasiliensis,  scarcely  more  than 
half  as  long  as  caudal  femur, 
i^d,  straight,  apex  as  in  brasil- 
ien^  and  very  narrowly  sub- 
lanceolate,  with  the  margin  of 
that  portion  formed  by  the  pig.  $.—Nemobiua  ^Arfitala)  hdtardi 
dorsal  valves  straight  and  armed  °f"  species.  Outline  ot  intomd  face 
,         .,,  ,   ..  c  ,  of  caud&l  tibm  and  tarsus  of  type, 

evenly   with   serrulations.     Sub-         (x  5.) 

genital   plate   as   in   brasiliensis. 

Spines  of  caudal  tibite  4  and  4  in  number,  long,  but  not  as  long  as  in 
brasiliensis,  6  distal  spurs  placed  as  in  that  species  and  of  same  pro- 
portions to  each  other  and  to  the  metatarsus,  these  portions  being 
all  distinctly  more  abbreviate  than  in  brasiliensia. 
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Meamiremenis  {in  mUiimelers). 
BuenoB  Aires. 


9                                         (Paratype.) 

(Typ«.) 

Misiona. 
(Paratype.) 

Length  of  body  '....,..             10. 

10.2 

10.2 

Length  of  pronotum                          1.7 

1.8 

1.9 

Greatest  (caudal)  width  of  pro- 

notum                   3 

3 

3.1 

Length  of  tegmen                             6.9 

7 

6.4 

Length  of  wing                             14.9 

14.7 

14 

Length  of  caudal  femur                    7 

7.1 

7.2 

Length  of  ovipositor 3.8 

3.6 

3.9 

Though  the  color  pattern  is  very  obscure  in  these  dark  specimens 
before  us,  it  shows  a  distinct  similarity  to  that  of  the  usually  pale 
brasilienaia,  in  which  species  the  color  pattern  is,  aa  a  result  of  the 
pale  general  coloration,  usually  decidedly  recessive.  In  the  present 
species  the  general  coloration  is  bister,  with  intermediate  channel 
of  tegmina,  under  parts  of  body  and  limbs  buffy,  the  latter  Secked 
with  bister  dorsad.  The  occiput  is  bister  striped  with  three  narrow 
buffy  longitudinal  lines.  The  maxillary  palpi  are  pale,  clothed  with 
dark  hairs  and  with  distal  portion  of  terminal  joint  briefly  infuscated. 
The  entire  lower  portion  of  the  face  and  lateral  lobes  of  the  pronotum 
are  buffy. 

In  addition  to  the  type  we  have  examined,  a  female  bearing  the 
same  data  and  one  from  the  state  of  Misiones,  Argentina,  taken  in 
February,  1911,  by  P.  Jorgensen.  These  specimens  are  all  in  the 
collection  of  The  Academy  of  Natural  Sciences  of  Philadelphia. 

We  take  pleasure  in  dedicating  this  species  to  our  co-worker, 
Mr.  Morgan  Hebard,  whose  masterly  paper  on  the  North  American 
species  of  this  genus  has  placed  the  study  of  the  group  on  a  permanent 
basis,  making  possible,  by  its  comprehensive  treatment  of  the  sub- 
ject, the  study  of  the  genus  as  a  whole. 
Orrlln*  a^sntinni  SsuiBure. 
.  Misiones.     January,  1911.     (Joi^ensen.)     Two  females. 

Jujuy,  Prov.  of  Jujuy.  April  and  December,  1911.  (Jorgensen.) 
Two  females. 

La  Curabre,  Prov.  of  Cordoba.     (Lizer.)     Three  females. 

Chacras  de  Coria,  Prov.  of  Mendoza.  Elev.  936  meters.  January 
9  and  11,  1907  and  1908.     (Jorgensen.)     One  male,  two  females. 

Of  this  series  the  Jujuy  and  Misiones  mdividuals  have  caudate 
wii^,  the  others  have  abbreviate  wings.  The  La  Cumbre  specimens 
are  more  uniformly  colored  than  the  others,  the  Chacras  de  Coria 
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individuals  showing  more  contrast  between  the  general  coloration 
and  that  of  the  tegmina,  one  with  strongly  marked  pale  tegminal 
bases;  the  Misiones  representatives  are  generally  pale,  while  the 
Jujuy  ones  are  dark  with  marked  pale  humeral  lines.  It  seems 
very  probable  thaX  fviidpennis  Blanchard  is  but  a  form  of  this  species. 
The  abbreviate  wings,  supposed  to  be  characteristic  of  fultdpennie, 
we  find  to  be  individual  in  this  as  in  numerous  other  species  of  the 
genus,  and  sufficient  specimens  are  in  hand  to  show  that  the  relative 
proportionate  length  of  the  caudal  femora  and  ovipositor  varies 
appreciably,  as  in  other  forms  of  the  genus. 

SryllodM  IkpUta  (Smimutv). 

Mendoza.     1904-1905;    February   20,    1907.      (Haarup.)     One 
male,  one  female. 

These  specimens  are  inseparable  from  individual  taken  at  Car- 
caratla,  Province  of  Santa  F£. 
'Fhylloiejrta*  •anotn*  SaoBBiire. 

Buenos  Aires.     (Lizer.)     One  male. 

This  is  the  first  Argentine  record  of  the  species,  which  was  originally 
described  from  "Brazil." 
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THE  esmiB  OBTLLVS  (OBTHOPTESA)  AB  FOUND  IN  AHXBICA. 
BT  JAMES  A.  G.  REHN  AND  UORGAN  HBBARD. 

To  the  systematic  orthopterist,  the  crickets  of  the  genus  GryUus 
have  proven  to  be  one  of  the  greatest  stumbling-blocks  in  the  order. 
This  is  true  of  the  forms  found  in  both  hemispheres,  but  this  assertion 
has  especial  emphasis  when  the  American  forms  alone  are  considered. 
This  is  not  due  to  a  lack  of  study,  as  Scudder  and  Blatchley  have  in 
recent  years  both  endeavored  to  diagnose  certain  or  all  of  at  least  the 
North  American  species,  using  what  might  be  called  "conventional" 
morphological  characters,  while  Lutz,  approaching  the  subject  from 
a  biometric  point  of  view,  concludes  that  species  in  an  anyway 
natural  sense  do  not  exist  in  the  genus,  in  this  skepticism  representing 
the  other  extreme  from  Scudder,  who  categorically  defines  a  number 
of  species. 

The  present  authors  have  been  unable  in  the  past  to  approach  the 
subject  with  sufficient  material  to  enable  them  to  do  more  than 
endeavor  to  assign  certain  of  their  series  to  various  of  the  forms 
recognized  by  Scudder.  There  has  been  constant  and  increasing 
difficulty  in  doing  this,  as,  while  some  individuals  would  fit  certain 
of  the  specific  descriptions,  others  would  be  found  agreeing  in  various 
features  with  two  or  more  of  the  specific  diagnoses,  the  sum  total 
of  almost  any  representation  showing  an  endless  complexity  of  the 
characters  used  to  differentiate  the  numerous  described  forms. 

The  fact  is  quickly  recognizable  that  almost  all  of  the  descriptions 
of  these  species  were  chiefly  concerned  with  size,  coloration  (not 
color  pattern),  venation  (in  number  of  transverse  (oblique  of  Saussure) 
veins  in  the  male  tegmen  and  number  of  branches  of  the  mediastine 
vein  in  Ixith  sexes),  tegminal  length,  degree  of  development  of  wings 
and  ovipoidtor  length.  Such  factors  have  been  found  to  be  of  minor 
importance  or  of  no  specific  value  whatsoever  in  certain  other  related 
genera,  and  the  natural  uncertainty  of  the  status  of  the  American 
forms  has  led  us  to  undertake  a  more  searching  study  of  these.  This 
work  is  based  on  all  of  the  American  material  of  the  genus  before  ua, 
1,504  specimens.  The  results  explain  to  our  complete  satisfaction 
the  reasons  for  the  past  confusion,  a  summary  of  which  is  given 
below. 
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The  genus  GryUus  is  found  in  America  everywhere  from  southern 
Canada  to  Patagonia.  Many  forms  are  developed,  distinctive  in 
appearance  to  different  degrees,  but  possessing  in  not  a  sii^le  instance 
valid  and  constant  specific  characters,  with  the  exception  of  GryUus 
domesticus,  a  distinctive  introduced  species. 

The  different  manifestations  of  the  only  native  American  species, 
GryUus  assimilis,  are  in  no  case  sufficiently  differentiated  or  constant 
to  be  considered  geographic  races.  They  constitute  mere  variations, 
the  adaptation  of  this  exceedingly  plastic  species  to  local  environ- 
mental conditions.  All  are  in  varying  degrees  unstable,'  but  certain 
geographic  limits  naturally  bound  the  distribution  of  each,  thus 
desert  adaptations,  such  as  those  described  as  personatus  and  armatus, 
are  never  found  in  the  well  watered  portions  of  the  continent,  nor  is 
the  tropical  adaptation,  assimilis,  found  in  the  extreme  northern 
or  southern  portions  of  the  range  of  the  species.  This  is  of  course 
explained  by  the  fact  that  the  environmental  conditions  producing 
these  variants  are  not  found  over  portions  of  the  range  of  the  species. 

The  work  of  Lutz^  has  already  demonstrated  the  error  of  using 
length  of  tegmina,  wings  and  ovipositor  as  characters  of  specific 
importance  in  the  genus  GryUiis.  The  mass  of  evidence  upon  these 
features  in  Imtz's  paper  is  absolutely  convincing;  from  studies  of 
other  genera  we  have  found  such  characters  to  be  of  minor  importance 
generally  throughout  the  Orthoptera.  Finding  no  other  characters 
which  could  warrant  specific  distinctions  in  the  mass  of  American 
material  which  he  carefully  bred  and  studied,  Lutz  has,  however, 
stated  that  all  the  forms  of  GryUus  are  conspecific.  His  examination 
of  the  series  of  females  of  the  genus  in  the  British  Museum  should 
have  shown  him  the  error  of  this  opinion,  but  he  apparently  con- 
fined his  studies  to  the  variations  in  oi^^ans  of  flight  and  ovipositor,* 


'  Of  these,  the  personaius  variant,  showing  the  maximum  condition  of  deaert 
adaptation,  constitutes  the  nearest  approach  to  a  geographic  racial  development. 
No  inteii^dation  is  to  be  found  with  (he  more  northern  variants  or  with  (he 
Other  desert  adaptation,  armtUus,  found  also  in  the  arid  regions  of  the  south- 
western United  States,  which  latter  appears  to  bo  derived  from  (he  northern 
variants,  various  conditions  of  which  are  found  in  the  higher  mountains  every- 
where in  the  region  under  cilnaideration.  The  peraontdus  variant,  however, 
normally  very  pale  in  Keneral  coloration,  is  found  to  be  occasionaUy  much  darker, 
and  from  along  the  Mexican  border  such  specimens  are  before  us  showing  the 
transition  to,  and  the  typical  condition  of,  the  mexicanm  variant. 

'  The  Variation  and  Correlations  of  Certain  Taxonomic  Characters  of  GryUus, 
DD.  I  to  63  (1908.) 

'  In  length  of  ovipositor,  however  variable,  different  extremes  are  found  for 


each  distinct  species.  For  many  aj 
but  for  some  species  the  maximum  ana 
however,  can  only  be  accurately  ascertai 


differences  may  b<>  negligible, 
luiuiuiu  are  very  different.  Such  features, 
ined  after  speciScunits  have  been  located 


through  the  use  of  definite  valid  specific  characters.    Thus,  in  the  study  of  fem^ca 
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overlooking  characters  of  real  specific  value  in  the  exotic  series  of 

GryUtis.* 

aryUu  sHimUii  (pHbridm), 

1775.     [AcAelal  asnmilU  Fabricius,  Syst.  Ent.,  p.  280.     [Jamaica.] 

1838.  Grlyllux]  pennsytvanicus  Burmeister,  Haiidb.  Ent.,  II,  abth.  II,  pt.  1, 
p.  734.     |Peim»ylvaiiia.| 

1839.  Grytiua  iaduogus  Serville,  Hiat.  Nat.  Ins.,  Orth.,  p.  335.    td",    9  : 
North  America,) 

1839.     Gryltua  oitrwialus  Serville,  iWd.,  p.  336.     1 9  :  North  America.] 
1S41.     Acheta  nigra  Harris,  Ins.  Idj.  Veget,  lat  e<i.,  p.  123.     [New  England.) 
1854.     GryUusfulnpennis  Blanchard,  Hist.  Chile,  Zool,  VI,  p.  32.     [cf ,  9  : 
Valparaiso,  Coquimbo,  etc.,  Chile.] 

1858.  GryUus  Unealiceps  StAL  Kongl.  Svensk.  Freg.  Eug.  Resa,  Zool.,  I, 
p.  314.     ]  9  :  San  Franpisco,  California.] 

1859.  Griyllus]  aHecus  Saussure,  Rev.  Mag.  Zoo!.,  2"  ser.,  XI,  p.  318.     [  9  : 
Mexico.  I 

1859.  GAyllat]  cubensis  Saussure,  ibid.,  p.  316.  [Cuba.] 
1859.  Gr[yUaa]  meiicanus  SaUiWUre,  ibid.,  p.  316.  "'  ' 
1862.     G\ryUiia\  anguslu*  Scudder,  Best.  Joura.  Nat. 

Cambridge  and  Cape  Cod,  Ma/isachusetts.] 
1862.     G\ryllus\   mgleHus  Scudder,   ibid.,   p.  428.     Id",    9:  Mas-sachusetts 

and  Cape  Cod,  MasEachuselta.) 
1864.     Glryllus\  perjromKuB  Uhler,  Proc.  Ent.  Soc.  Phila.,  II,  p.  547.     [1   9  : 

Kansas,  j 
1889.     Gryllua  septeTdritmatis  Walker,  Cat.  Dermapt.  Saltal,  Rr.  Mus,,  I, 

p.   18.     [<?,    9  ;  Oajaca,   Mexico;    west  coast  of  South  America;    San 

Domingo.] 
1869.     Gryllua  luHdus  Walker,  ibid.,  p.  18.     ]  9  :  Vera  Cruz,  Mexico.] 
1889.     Gryllus  determinatua  Walker,   ibid.,   p.   19.     [d",    9:  Jamaica;    SI. 

Vincent;  San  Domingo,] 
1869.    OryUus  parilU  Walker,  ibid.,  p.  20.    [d":  St.  Vincent;  BrazU.] 
1869.    GrylliiB  similariis  Walker,  ibid.,  p.  20.     [  9  :  San  Doniingo.] 
1869,     GryUua   augualulut    Walker,   ibid.,   p.    21.     [d",     9;   Jamaica;     St. 

Vincent.] 
1889.    Gri/«i(S  cond'npens  Walker,  iWd.,  p.  21.     ]9  :  St,  Vincent;  Brazil.) 
1869.    Gryllui  aigiialipea  Walker,  ibid.,  p.  22.     [  J :  west  eoaat  of  America.) 
1869.     Gryllus  comptua  Walker,  ibid.,  p.  23.     Id":  Conatancia,  Brazil.) 


of  GryUus  in  the  British  Museum,  Luti  confined  himself  to  bioraetric  observa- 
tiona  and  failed  to  recognize  the  specific  units  involved.  The  extremes  of  ovi- 
positor length  for  this  series  showed  a  minimum  of  5  mm.,  which  is  decidedly 
shorter  than  ever  found  in  Gryllus  aeaimitia  (10.5  to  25.5  mm.  ld  material  studied 
by  him,  unquestionably  referable  (o  assimilis,  and  in  our  present  series  11.2  to 
23.2  mm.  In  most  aeries  of  the  species  we  find  the  great  majority  of  specimens 
to  show  an  ovipositor  length  measuring  between  12,5  and  21,5  mm,). 

*  Lutz  also  briefly  discusses  the  genus  AtlatUicua  in  his  paper,  where  from  a  few 
specimens  it  is  assumed  that  similar  variations  in  length  of  ovipositor  and  caudal 
femora  exist,  such  variations  demonstrating,  in  his  opinion,  the  invalidity  of  iJie 
two  species  for  which  the  names  AUantieua  pachymerin  and  dormlis  had  been 
used._  This  conclusion  is  without  foundation,  as  he  totally  overlooked  the  fact 
that  independent  of  general  bulk  these  two  species  are  separable  by  excellent 
morpboloKical  characterfi,  Rei^ent  studies  based  upon  examples  of  AUanlicua 
show  that  at  least  nine  distinct  specilic  units  exist,  each  showing  some  variation, 
it  is  true,  in  thelengthoftheovlpoaitor  and  toalesser  degree  of  the  caudal  femora, 
but  the  forms  have  excellent  genital  and  other  morphological  characters,  each 
species  being  far  less  plastic  than  Gryllus  assimilis.  This  would  be,  In  part,  the 
explanation  of  Lutz's  position  regarding  the  Old  World  forms  of  Gryllus.  A 
deeper  study  than  biometric  measurements  of  two  dimensions  in  these  forms 
would  have  shown  excellent  morpholoRical  characters  for  a  number  of  species. 
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1869.    Gryltue  mundiu  Walker,  ibid.,  p.  23.    ( ff  :  Brazil.) 

1869.    Gryllne  aiffTuatu  Walker,  itnd.,  p.  24.     [9:  Venezuela.] 

1869.    GryUw  ncortwr  Walker,  Urid.,  p.  24.     [d" :  Pari,  Brazil.] 

1871.    GryUus  debUia  Walker,  Cat.  Dermapt.  Saltat.  Br.  Mus.,  V,  SuppL, 

p.  4.  Id";  Chontales,  Nicaragua.] 
18(4.    GryUus  argenlinuH  Saussure,  Mias.  Sci.  Mex.,  Recb.  Zool.,  VI,  p.  399. 

[cT,    9:  Brazil;  Tama,  Peru;  Dorthem  Pata^oia;  Buenos  Aires,  Bahia 

Blanca  and  RJo  Negro  de  Patagonas,  Argentina.] 
1874,     Gryllus  scu/lderianus  &a.UBauie.,  ibid.,  p.  4(X2.     [cf,  Q  :  North  America.] 
1874.    GryUut  eapUalug  Satissure,  ibid.,  p.  405.     [d":  Peru;  Chile.] 
1874.     Gryllua  bicolor  SaUBsure,  ibid.,  p.  405.     [d",  5  :  Monte  Rico,  Guiana.] 
1874.     OryUuit  ■peruviensU  Saussure,  tWrf.,  p.  406.     [d":  Moyabamba,  Peru.] 
1874.     Gryllus  forti^ps  Sauseure,  ibid.,  p.  407.     [o",    9  r  Brazil.] 

1876.  GryUus  insuiarw  Scudder,  Proc.  Bost.  Soc.  Nat.  Hist.,  XVIII,  p.  268. 
|1  d',  2  9  :  Guadelupe  Island,  Lower  Calitornia.] 

1877.  GryUus  miopteryx  Saussure,  Mflang.  Orthopt.,  fasc.  V,  p.  320. 
[  9  :  Peru.] 

1893.    GryUus  galapageiua  Scudder,  Bull.  Mus.  Comp.  Zoot.,  XXXV,  p.  22. 

1 9  :  Alberoarle  Island,  Galapagos  Islands.] 
1897.     GryUus  assimilis  variety  jxiUida  Saussure,  Biol.  Cent.-Amer.,  Orth., 

I,  p.  226,     (DuraDRo,  Mexico;  Presidio  de  Mazatlan,  Sinaloa,  Mexico.] 
1897.    GryUus  chichimecus  Saussure,  ibid.,  p.  226.    IcT,  9  ;  Ciudad,  Durango, 

Mexico,  8100  feet.] 
1901.     GryUui  harreUi  Rehn,  Trans.  Am.  Ent.  Soc,  XXVII,  p.  221.     (May) 

[1  if ,  3  9  :  Cuemavoca,  Mexico.] 
1901.    GryUm  vocaiis  Scudder,  Prvl..,  ___,  ^ 

Palm  Springs  and  Los  Angeles,  California.] 

1901.  GryUus  integer  Scudder,  ibid.,  pp.  267,  268.  [d",  9  :  West  Beriieley 
to  San  Diego,  California.) 

1902.  GruUus  armatas  Scudder,  Psyche,  IX,  p.  293.  (d",  9  :  Beaver  Dam, 
Utah;  Ehrenberg  and  Fort  Whipple,  Arizona.] 

1902.     GryUui  rubens  Scudder,  iSnd.,  pp.  294, 295.     [1  9  :  Auburn,  Alabama.] 

1902.  GryUus  Jirmus  Scudder,  ibid.,  pp.  294,  295.  {tf,  9:  Brookville, 
Indiana;  Smithville  and  Pungo  (nee  Dingo)  Bluff,  North  Carolina; 
Georgia;  Sanford  and  Key  West,  Florida.] 

1903.  GryUus  atogua  Rehn,  Proc.  Acad.  Nat.  Sci.  Phila.,  1902,  p.  726. 
(Jan.)  |1  9  :  Albuquerque,  New  Mexico.] 

1903.     GryUus   bermudensis   Caudell,   Proc.   Ent.   Soc.   Wash.,   V,   p.   330. 

(June)  [19,2  juv.  d":  Bermuda.] 
1903.     GryUus    amencanus    Blatchley,    Orth.    Indiana,    p.    433.     (Sept.) 

[d",  9  :  eight  counties  in  Indiana.) 
1903.     Grytlua  arenaeeus  Blatchley,  ibid.,  p.  434.     It?,   9  :  sand  dune  region 

of  Lake  County,  Indiana.] 

Of  the  names  which  have  been  placed  under  this  species  by  Saus- 
sure, we  find  that  verticalis  of  Serville*  unquestionably  belongs  under 
Miogryllus  and  there  preoccupies  both  laplatce  and  sowssMm. 

When  compared  with  other  distinct  exotic  species  of  the  genus, 
this  insect  is  found  to  differ  in  the  extremes  of  size,  relative  propor- 
tions, color  pattern  {where  this  is.  developed,  this  feature  bein^  in 
the  present  species  very  frequently  lost  through  intensive  coloration 
and  rarely  through  recessive  coloration)  and  form  of  the  male  titilla- 
tores. 

In  GryUus  domeslicus,  bordtgaUnsis  and  milralus,  the  color  pattern 

*  Sec  footnote  13. 
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is  in  each  wholly  different.  Other  species,  such  as  Gryllus  desertus, 
chinejisis,  afer  and  servillei,  show  less  striking  features,  but  exhibit 
a  complex  of  characters  which  prove  them  to  be  distinctive  forms, 
worthy  of  specific  rank.  It  would  be  ill  advised,  however,  to  attempt 
detailed  diagnoses  of  the  exotic  species  except  in  a  monographic 
study  of  the  genus. 

Specific  Description. — Size  variable  (length  rangii^  from  14  to 
28.8  mm.');  form  robust  {two  general  types  are  developed,  one, 
particularly  found  in  typical  (Msimilis,  somewhat  more  robust  and 
compact  than  the  other,  which  latter  is  the  normal  condition  in  the 
great  majority  of  variants  developed  in  the  temperate  regions).  Head 
slightly  broader  than  pronotum  (except  in  a  rare  megacephalic 
condition;  in  this  there  is  no  flattening  of  the  face  at  the  clypeal 
suture  as  found  in  megacephalic  males  of  Miogryllus,  and  to  an  even 
greater  degree  comprehending  the  entire  face  in  males  of  several 
species  of  the  genus  Scapsipedus').  Pronotum  with  proportionate 
length  of  disk  somewhat  variable,  but  with  this  dimension  usually 
contained  in  the  \vidth  about  1.4  times,  caudal  margin  of  disk  straight 
to  distinctly  bisinuate,  lateral  lobes  with  ventral  margin  straight  and 
horizontal,  or  occasionally  weakly  declivent  cephalad,  ventro- 
cephalic  and  ventro-caudal  angles  rectangulate,  the  former  rather 
broadly  rounded,  the  latter  more  decidedly  so,  the  caudal  portion  of 
the  lateral  lobes  is  somewhat  pressed  inward,  particularly  ventrad. 
In  length  the  tegmina  vary  from  less  than  half  to  fully  the  ab- 
dominal length,  in  some  phases  their  apices  are  situated  extemo- 
iaterad,  though  normally  mesad.  The  wings  are  either  developed  as 
complete  organs  of  flight  (though  never  to  the  extent  found  in  the 

■These  extremes  are  nearly  equalled  in  two  male  specimens  before  us,  both 
of  the  seuddmamts  variaDt  and  both  from  Miami,  Florida:  length  of  body, 
14.5  and  28.5;  pronotum,  3.1  and  5.7;  caudal  femur,  9.1  and  16;  tegmcn,  9.3 
and  17.9;  wings,  (concealed)  and  27;  caudal  width  of  pronotum,  4.6  and  8.1  mm, 

'  It  is  with  considerable  surprise  that  we  find  material  of  Scapsipedus  iimbatug 
Saussure  (referable  to  the  variety  cffricanm,  if  valid),  in  material  before  us  from 
Cuba  and  Jamaica,  The  males  are  easily  separable  from  those  of  Grylius  by  the 
very  peculiar  head,  but  the  females  are  instead  perfectly  normal  in  this  respect; 
no  dark  form  of  Grytlus  found  in  America,  however,  having  the  transverse  yellow 
markings  between  the  eye^  found  in  the  species  of  Saip»ii>edti3.  In  the  present 
insect  the  malea  have  a  sharply  defined  band  of  this  color  between  the  ocelh, 
while  the  females  have  an  additional  band  just  below,  between  the  ventral 
margins  of  the  eyes  and  an  elongate  trianEiilar  mesal  spot  of  the  same  color 
below,  the  apex  of  which  touches  this  latter  band.  We  mention  this  species  here 
as  females  collected  at  some  future  time  in  the  West  Indies,  where  the  species 
has  almost  certainly  been  accidentally  introduced  from  Africa  by  man,  might 
easily  be  confused  with  Gryllus.  The  genus  Scapsipedus  is  African  and  Oriental, 
limbalus  is  described  from  Madagascar,  the  variety  q/Vicanus  by  inference  from 
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Species  of  Miogryllus)  or  are  greatly  reduced,  though  perfect  and 
concealed  by  the  tegraina^  (when  greatly  reduced  in  MiogryUus,  the 
wings  constitute  small  rounded  flattened  pads,  not  folded  as  in  the 
tnacropterous  condition,  and  may  be  termed  vestigial  rather  thaii 
reduced).  The  transverse  veins  of  the  male  tegmioa  are  normally  3, 
sometimes  4  (particularly  in  some  South  Americati  series  where  this 
number  is  the  normal),  rarely  5,  and  very  rarely  2  or  6;  the  speculum 
is  broadly  ovate,  but  somewhat  variable  in  outline,  with  normally  a 
curved  vein  dividing  it  into  nearly  equal  sections.  The  number  of 
branches  of  the  mediastine  vein  is  variable  in  the  present  species  and 
useless  as  a  specific  character.  The  caudal  tibiae  have  the  dorsa! 
margins  armed  normally  with  6  or  7  heavy  ri^d  spines  (the  number 
of  these  spines  is  seldom  5,  except  in  a  very  few  series  and  very  rarely 
8  or  more"),  the  distal  spurs  are  6  in  number,  the  medio-external, 
medio-intemal  and  dorso-intemal  being  decidedly  the  longest,  of 
which  the  medio-intemal  is  normally  slightly  longer  than  the  others, 
equalling  slightly  more  than  \  to  |  the  length  of  the  metatarsus. 
The  male  titiUatores  are  very  different  from  those  found  in  either 
Gryllus  domesticus  or  Grylhts  mitratus,  with  which  species  we  have 
alone  been  able  to  make  this  comparison.  This  organ  is  found 
within  the  subgenital  plate  of  the  males  of  this  group  and  constitutes 
the  repository  of  a  small  globular  seminal  sac  which  rests  upon  the 
subgenital  plate,  but  is  enveloped  laterad  and  dorsad  by  the  thin 
but  corneous  oi^an,  the  parts  of  which  afford  the  diagnostic  features 
described  below.  This  corneous  portion  constitutes  a  tliin  complex 
plate,  semi-circular  in  transverse  section  and  composed  of  a  raedio- 
dorsal  and  two  lateral  parts.  The  first  of  these  is  produced  mesad 
in  an  upcurved,  rather  narrow,  triangular  plate,  with  maiT;in->  weakly 
convex  and  with  length  nearly  H  times  the  basal  width.  The 
lateral,  nearly  perpendicular,  portions  are  fused  with  this  portion 
dorso-proximad  and  are  produced  in  shorter,  narrow,  vertical  and 
blunt  projections,  inside  of  which  from  their  proximal  point  of 
juncture  with  the  dorsal  portion  extends  on  each  side  a  single  finger- 
like projection  which  is  also  corneous  and  is  slightly  curved  toward 
the  apices  of  the  lateral  projections  which  it  almost  reaches.  (See 
Plate  IV,  figs.  8  and  9.) 

The  coloration  and  color  pattern  is  discussed  below  under  the 
treatment  of  the  varietal  developments. 

*  Tbis  is  carefully  dincuwicil  and  figured  by  Lulz,  The  Variation  and  Correla- 
tion of  Cortfiin  Tawinomir  Charactpra  of  Grj'Uus,  p.  8.     (1908.) 

'  In  one  sppcimpn  bpfore  ur  of  Ihc  personalus  variant,  the  dorsal  margins  of  the 
raiidal  lihia'  arc  irretsiilarly  armed  with  10  anil  12  spines. 
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Treatmeni  of  the  Specific  Variants. — In  order  to  place  properly  the 
material  of  this  species  examined,  we  have  found  it  quite  impossible 
to  group  the  specimens  under  any  number  of  varietal  units,  and  in  con- 
sequence we  have  devised  a  system  of  symbols  as  given  below,  by 
which  the  coloration,  color  pattern,  tegmioal  and  wing  development 
and  size  of  each  specimen  recorded  at  the  end  of  this  treatment  is 
defined.  We  have  found  that  in  general  certain  tj-pes  do  predominate 
over  certain  regions.  These  constitute  the  bases  of  many  of  the 
supposed  species,  but  in  our  opinion  should  be  characterized  by 
symbols  rather  than  varietal  names,  owing  to  their  complexity  and 
the  evident  fact  that  none  of  these  are  distinct  either  specificaih'  or 
as  geographic  races,  and  really  show  only  the  various  phases  resultant 
from  varied  environmental  conditions.  In  other  widely  distributed 
and  plastic  species  we  have  found  similar  environmental  adaptations,'" 
but  nowhere  in  the  Orthoptera  of  America  is  this  carried  to  the 
multiplicity  and  extreme  diversity  of  such  variants  as  in  the  present 
species.  Should  varietal  names  be  used  without  qualification  for 
such  units,  even  for  convenience,  the  frequent  and  varied  combina- 
tions of  features,  already  proven  worthless  for  either  specific  or 
geographic  racial  distinction,  would  preclude  the  possibility  of  proper 
use  of  even  such  names  of  minor  importance  for  many  specimens  in 
every  large  series  studied. 

Symbols  used  to  designate  the  Jitaterial  of  this  species  here  recorded. 
Coloralion  of  head  awi  pronotum. 

A.  Black. 

B.  Black,  mouth  parts  and  margins  of  lateral  lobes  of  pronotum  pale. 

C.  Very  dark  brown,  paler  dorsal  postocular  bar  and  marking  on 

infra-ocular  portion  of  gcnee. 

D.  Like  C,  but  with  mouth  parts  also  pale  and  between  eyes  a  pale 

inverted  T-shaped  marking. 

E.  Pale,  with  color  pattern  strongly  defined. 

F.  Pale,  with  color  pattern  weakly  defined. 

Coloralion  of  caudal  femora. 
U.  Black. 

V.  Black,  with  ventro-proximal  portion  briefly  reddish. 
W,  Black,  with  ventro-proximal  portion  widely  rc<ldish. 
X.  Very  dark,  with  reddish  suffusion. 
Y.  Buffy,  suffused  with  darker  distad. 
Z.  Buffy. 
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Coloratiim  of  tegmina. 

a.  Unicolorous,  dark. 

b.  Dark,  intermediate  channel  paie. 

G.  Dark,  base  and  intermediate  channel  pale. 

d.  Unicoloroua,  slightly  pale. 

e.  Slightly  pale,  intermediate  channel  very  pale. 

f.  Slightly  pale,  base  and  intermediate  channel  very  pale. 

g.  Unicolorous,  very  pale. 

Macropterism  and  brachypUrism. 

u.  Tegmina  large,  wings  fully  developed  oi^ans  of  flight. 

V.  Tegmina  large,  wings  much  reduced  and  concealed  by  t^mina. 

w.  Tegmina  slightly  reduced,  wings  as  in  v. 

X.  Tegmina  slightly  reduced,  wings  very  much  reduced. 

y.  Tegmina  decidedly  reduced,  wings  as  in  x. 

z.  T^mina  greatly  reduced,  wings  as  in  x. 

Size  and  form  of  insect. 

With  these  numbers  0  signifies  exceptionally  robust  form. 

1.  Size  verj'  large. 

2.  Size  laige. 

3.  Size  medium. 

4.  Size  small. 

5.  Size  very  small. 

Much  material  is  found  not  even  to  fit  exactly  any  series  of  these 
symbols.  To  overcome  this  difficulty  a  few  qualifyii^  remarks  will 
often  be  added  or  two  instead  of  on©  of  a  set  of  symbols  given.  Thus 
a  specimen  recorded  as  AB,  or  VX,  or  12,  shows  it  to  illustrate  a 
condition  intermediate  between  that  signified  by  the  two  symbols 
of  a  single  set  given. 

The  most  frequently  encountered  mriarUa  of  GryUus  assimilis. 

We  would  again  caution  the  student  that  these  variants  are  in 
no  case  fixed,  all  manner  of  intermingling  is  found  in  large  series  and 
the  use  of  names  to  designate  such  is  not  warranted,  as  such  use 
would  on  many  occasions  unquestionably  result  in  conveying  a 
false  impression  to  subsequent  workers. 

C,  greatly  suffused  Z,  {normally  a  or  b,  u)  012,     aaHmilis  Fabricius. 

This  variant  is  widely  distributed  throughout  tropical  humid 
America  at  low  elevations  and  throughout  the  West  Indies.  In  the 
United  States  it  appears  only  along  the  coast  of  extreme  southern 
California.  Though  many  series  are  quite  uniform  for  this  plastic 
species,  specimens  before  us  from  Duran,  Ecuador,  show  to  varying 
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degrees  the  cephalic  color  pattern  found  in  the  species.  Other 
names:  cubeneis,  aa^ctis,  galapageius,  baireUi. 

D,  suffused  Z,  (normally  d  to  f,  v)  3  (often  weakly  0).  mex^tcanue 
Saussure." 

This  variant  is  widely  distributed  over  Mexico  and  Lower  Cali- 
fornia, it  is  the  development  toward  an  arid  adaptation  of  the  assimilis 
tjpe  and  shows  great  variability.  In  the  United  States  occasional 
individuals  show  a  tendency  toward,  and  a  few  specimens  are  typical 
of,  this  condition  in  our  series  taken  along  the  Mexican  border  of  Texas. 
In  this  variant  the  pronotura  has  the  dorsum  frequently  narrowly 
bordered  laterad  by  pale  yellowish.     Other  name:  ckichimecus. 

EZ,  (normally  d  to  g,  u),  2  (often  weakly  0).     personalus  Uhler.*^ 

This  variant,  a  desert  adaptation,  in  which  the  extreme  of  recessive 
coloration  and  most  stron^y  defined  color  pattern  is  reached,  is 
known  only  from  the  United  States  from  Kansas,  Colorado  and 
central  Texas  westward.  Of  all  the  variants  of  the  species  this  one 
shows  the  most  decided  indications  of  a  geographic  race  in  process  of 
evolution.  It  is  interesting  to  note  that  this  variant  averages  decid- 
edly heavier  than  ^he  other  desert  adaptations  of  the  species  found 
in  the  southwestern  United  States.  Other  name:  St&l's  much  older 
name,  lineaiuepa,  appears  to  represent  a  transition  between  this  and 
the  mexicanus  variant. 

A,  suffused  Z,  (normally  d  to  g,  u),  3.     armattta  Scudder. 

In  the  same  r^ons  of  the  southwestern  United  States  in  which  the 
peratmatus  variant  is  found,  the  present  variant  also  occurs,  often  very 
conspicuous  on  account  of  its  dark  head  and  pronotum  which  contrast 
strongly  with  the  much  paler  remaining  portions  of  the  insect. 
Great  variability  is  shown  in  the  series  before  us,  many  differences 
being  found  in  individuals  of  every  large  series,  but  none  showing  any 
approach  to  the  personatus  variant.  Immature  individuals  of  this 
variant  might  be  mistaken  for  those  of  MiogryUua  hncofus;  they  have, 
however,  the  abdomen  broadly  infuscated,  giving  them  a  barred 
appearance,  while  the  spines  of  the  dorsal  mat^ins  of  the  caudal 
femora  are  rarely  less  than  6  in  number,  in  M.  liTieatua  normally  5, 
and  the  young  of  the  same  are  more  uniformly  yellowish.  Other 
name:  alogus. 

B,  suffused  Z,  (normally  d  or  e,  w)  2  (usually  weakly  indicated  0). 
scudderianua  Saussure. 

This  variant  occurs  in  sandy  areas  in  the  eastern  United  States, 
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in  the  north  not  large  or  robust  (scudderianus,  45),  but  in  Florida 
lai^er  and  more  robust  {jirmus,  2  weakly  0).  It  is  an  adaptation 
to  arenaceous  surroundings  in  these  regions.  Immature  individuals 
could  easily  be  confused  with  those  of  Mwgryllus  verlicalis,'*  but  in 
that  species  the  youi^,are  more  regularly  marked  with  darker  colors 
and  normally  have  5  spines  on  each  dorsal  margin  of  the  caudal 
femora.     Other  names:  rubens,  firmua,  arenaceus. 

AU,  (normally  ax)  4,     tiegUctus  Scudder, 

This  is  the  darkest  variant  found  in  the  present  species,  the  maxi- 
mum development  of  the  condition  found  also  in  the  two  following 
variants.  It  is  found  in  the  northeastern  portion  of  the  insect's 
distribution,  rangii^  southward  in  the  high  Appalachians  to  northern 
Georgia  and  is  known  from  the  Piedmont  Plateau  only  in  Pennsyl- 
vania. Much  variability  exists  and  every  intergradation  with  the 
next  two  variants  is  often  to  be  found  in  the  same  series. 

AV,  (normally  a  or  b  but  ranging  to  f ,  x  but  often  u),  3.  pennsyl- 
vanicus  Burmeister. 

This  is  the  dominant  variant  of  the  species  in  the  well  watered 
regions  of  temperate  North  America  and  is  foun^  southward  to  the 
Gulf  coast  of  eastern  Texas.  Great  variability  is  exhibited  and 
every  intergradation  with  the  variants  termed  negledus  and  /ucfuosiu 
is  to  be  found.     Other  names:  nigra,  angustus. 

AW,  (normally  d  but  raiding  from  a  to  f ,  w  but  often  u),  3,  luc- 
luosus  Serville.'* 

This  variant  shows  an  intensification  of  the  features  of  the  last. 
It  is  found  throughout  the  lowlands  of  the  southeastern  United  States 
and  in  the  Middle  West  from  Manitoba  southward  to  the  arid  regions. 
It  al.w  exhibits  great,  variability.  The  maximum  of  this  condition 
b  found  in  material  from  the  pine  woods  of  the  southeastern  United 
States.     Other  names:  abbreviatiis. 

AXW,  (normally  a,  u  but  often  w),  3.     integer  Scudder, 

This  is  an  adaptation  found  in  the  mountains  of  the  arid  portions 
of  the  .southwestern  United  States  and  ^so  in  California.  Extreme 
variability  is  to  be  found.     Other  name:   vocxUia. 

Our  series  are  not  sufficiently  numerous  from  temperate  South 
America  to  show  as  definitely  the  variants  there  developed;  quite  as 
many  probably  exist  as  found  in  North  America.    Of  these  fidvi- 

>*  Under  this  name  of  Serville's  will  be  (ouitd  both  laplataStMseureaadsauiturei 
Scudder.    See  Hebard,  Jour.  N.  Y.  Ent.  Soc.,  XXIII.     (1915.) 

»*  This  is  the  variant  which  the  authors  have  previously  consiatently  recorded 
as  rubent  from  the  aoutheastcm  United  States. 
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pennis  appears  to  be  an  adaptation  similar  to  tbe  pennsylvanieus 
variant,  but  heavier,  though  do  more  compact,  with  larger  head; 
under  argentinus  appear  to  be  described  numerous  adaptations,  though 
typically  su^esting  the  luctuosus  variant  with  tegmina  f.  Saussure's 
argentinus  variety  c  is,  however,  an  adaptation  similar  to  the  per^ 
sanatus  variant,  but  with  color  pattern  scarcely  developed. 

We  have  not  referred  to  Walker's  names  here,  as  the  majority  have 
already  been  proven  synonyms  and  the  descriptions  are  worthless. 

We  feel  certain  that  the  other  described  South  American  species 
have  no  further  significance  than  the  North  American  variants 
discussed  above.  We  have  noted  that  in  the  mountains,  particularly 
those  of  arid  or  semi-arid  regions,  a  degree  of  plasticity  is  found 
greater  even  than  exhibited  elsewhere  by  this  most  plastic  species. 
Several  South  American  names  are  doubtless  applicable  to  such 
manifestations  of  the  species. 

Females,  as  a  rule,  have  the  tegminal  and  femoral  markings  more 
decided  than  in  the  male  sex,  thus  frequently  in  the  same  series  the 
males  will  show  VWa,  while  the  females  will  average  Wb. 

As  in  our  other  recent  papers,  the  material  collected  by  one  or 
both  of  the  authors  is  understood  to  be  in  The  Academy  of  Natural 
Sciences  of  Philadelphia  or  Hebard  Collection. 

Specimens  Examined. — 1504;  570  males,  857  females,  41  immature 
males  and  36  immature  females. 


Providence,  IX,  28,  1896,  1  9 ,  CAX«x  2),  [A.  N.  S.  P.], 
Wesquage  Beach,  IX,  8  to  10,   1913,  (H;    upland  fields),  2    S , 
(AVgx2;  AVgw2). 

Connecticut. 

New  Haven,  VI,  1, 1910,  (H.),  1  rf",  1  9,"(c?AVaw4;  ?  AVgy4). 
X,  1909,  (H.),  1  9,  (AVey2). 


Peekakill,  IX,  16,  1912,  {E.  G.  Vanatta),  3  9,  (AVbx  2),  [A.  N. 
S.  P.]. 

Pennsyhania. 

South  Steriing,  IX,  14,  1906,  (B.  Long),  1  d",  (AUaw  4), 
[A.  N.  S.  P.J. 

Tobyhanna,  IX,  1,  1903,  (H.),  1  d",  1  9,  (c?  AUaw 3;  9  AUVay 
3). 

Lehigh  Gap,  VII,  12,  1897,  1  J,  (AUXdw  3),  [A.  N.  S.  P.]. 

"  Recorded  by  H<l)ard  as  (Tr^Uus  rt^gUctug. 
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Qanoga  Lake,  IX,  2,  1900,  1  J,  1  9,  (JAUax  3;    9  AUbx  3), 
[A.  N.  S.  PJ. 
-       Harrisburg,  V,  27,  1  9  ,  (A  Vey  2) ;  IX,  27  to  XI.  5, 1  d" ,  9  9  , 1  juv. 
cf,  1  juv.  9  ,  (cf  AVaw  3;  1  9  AVby  4;  2  9  AVfy  2;  6  9  AVey  3), 
[all  Pa.  State  Dept.  Zool.). 

OamphUI,  IX.  12  and  X,  19, 2  9  ,  (AVbx  2),  [Pa.  State  Dept.  Zool.j. 

State  College,  IX,  6,  1  <f  (head  aearly  black,  pronotum,  tegmina 
and  caudal  femora  dark  brown,  w  3),  [Pa.  State  Dept.  Zool.]. 

Orrtanna,  IX,  4,  1  9 ,  (AUVbw  2),  (Pa.  State  Dept.  Zool.|. 

Philadelphia,  VI,  29  to  VII,  8,  1897  and  1898,  2  c?,  1  9,  (o" 
AVdw  2;  9  AVau  2),  [A.  N.  S.  P.). 

Comwells,  IX,  7,  1914,  (H.),  IX,  11,  1906,  (R.  4  H.),  3  (f ,  7  9, 
{1  cf  AVfw  2;  2d'  AVdw  3;    9  AV  to  W,  e  to  g,  w  to  z,  2  to  3). 

Chestnut  Hill,  VIII,  7  to  IX,  20,  1903  to  1911,  (H.),  3  <?,  4  9, 
id  AUaw  6;    9  AU,  a  to  b,  x  to  y,  3  to  4). 

Mount  Airy,  IX,  12,  1903,  (H.),  1  9  ,  (AVfx  2). 

Pink  Hill,  Newtown  Square,  VI,  19  to  VII,  1,  1906  to  1910,  (R.  4 
H.;  serpentine  barrens),  1  <f ,  6  9,  (d*  AVau  2,  9  AV,  a,  b  and  e, 
u  w  and  x,  3  to  4). 

Newtown  Square,  VI,  29,  1911,  (H.  Fox),  1  d,  (AVdw  3),  |A.  N. 
S.  P.]. 

Castle  Rock,  (G.  M.  Greene),  1  d,  (AUax  3),  (A.  N.  S.  P.]. 

Berwyn,  IX,  9,  1  9 ,  (AUbx  2),  [Pa.  State  Dept.  Zool.]. 

Fern  Hill,  Chester  County,  VI,  11,  1911,  (R.  &  H.;  serpentine 
barrens), 1  9,(AVew3);  IX,  19, 1908,  (R.&H.;  serpentine  barrens), 
1  d,l  9,  id  AUaw  3,  9  AUby  3). 

Addingham,  VIII,  13,  1914,  (D.  Culver),  1  9 ,  (AUbx  2),  (A.  N. 
S.  P.|. 

Tinicum  Island,  IX,  9  and  29,  1903  and  1904,  (R.  4  H.;  marsh 
land)  7  <f ,  6  9 ,  (rf"  A,  V  and  X,  dw,  3  to  4;  5  9  A,  V  and  W,  ex, 

3  to  4;  1  9  weakly  B,  WGw  2). 

Port  Allegany,  VIII,  1  to  8,  1904,  (H.  W.  Fowler),  1  J,  1   9 
(AVaw  4),  (A.  N.  S.  P.]. 
Diamond  Valley,  Huntingdon  County,  IX,  10,  1905,  (R.),  1  d, 

4  9 ,  ((?  AVaw  3;    9  A,  U  to  V,  by  3). 
McConnellsburg,  VI,  4,  1905,  1  d,  (AVfu  2),  [A.  N.  S.  P.]. 
Meadville,  XI,  11,  1  9  ,  (AVbw  3),  [Pa.  State  Dept.  Zool.]. 
Beaver,  VIII,  1,39,  (AVfx  3),  (Pa.  State  Dept.  Zool.]. 
Beatty,  (0.  Brugger),  2  9 ,  (Ab,  u  and  x,  3),  (A.  N.  S.  P.]. 

New  Jersey. 

Riverton,  IX,  8,  1901,  (H.  L.  Viereck),  1  d,  (AVgx  3);  IX,  11, 
1904,  (G.M.  Greene),  3  9  ,  (AWf,  u  and  x,  2),  (all  A.  N.  S.  P.]. 

WestviUe,  IX,  25,  1901,  (G.  M.  Greene),  1  9 ,  (AVbu  2);  X,  19, 
1897,  1  d,  (AWdw  2),  [all  A.  N.  S.  P,]. 

Clementon,  X,  15,  1907,  1  d,  (AVfx  2),  (A.  N.  S.  P.]. 

Sumner,  IX,  15, 1906,  (B.  Long),  I  d,l  9  ,  id  weakly  B,  Wgw  3; 
9   A  Vex  3).  [A.  N.  S.  P.]. 
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Atsion,  X,8,  1903,  (H.;  pine  barrens),  1  cf,  3  ?,'•  (cf  I  9  weakly 
B,  paler  X,  gw  2;   2  9  AVbw  2). 

Centre  of  East  Plains,  Ocean  County,  VIII,  24,  1914,  (H. ;  ground 
oak  and  pine),  1  juv.  j,  (BY). 

Staffords  Forge,  VIII,  29  and  IX,  16,  1905  and  1907,  (R.  and  R.  & 
H.;  pine  barrens),  5  cf ,  4  9 ,  (4  c?,  3  9  A,  V  to  W,  d  to  f,  w  to  y,  2 
to  3;   1  cf  1  9  AYgw3). 

Sprav  Beach,  Long  Beach  Island,  VII,  18  and  IX,  6,  1906  and 
1907,  (B.  Long),  1  d',1  9,  (d'  BYgx4;    9  AVfx  4),  [A.  N.  S.  P.]. 

Chairville,  VI,  17,  1901,  (R.),  1   9,  (A Vex  3). 

Ventnor,  VIII,  26,  1914,  (H.),  1  c?,  1  9  ,  (AV,  d  and  a,  w  3). 

Formosa  Bog,  Cape  May  County,  IX,  1,  1908,  {H.  Fox),  1  9, 
(AVbx  3),  [A.  N.  S.  P.). 

Townsend's  Inlet,  Sea  Isle  City,  IX,  8,  1908,  (H.  Fox;  grassy 
field),  1  9 ,  {BYgx  2),  [A.  N.  S.  P.I. 

Sea  Isle  City,  VI,  14,  1912,  (H.  Fox;  washed  up),  1  cf ,  1  9 ,  (d' 
AVcu  2,   9  AWeu  02),  [A.  N.  S.  P.). 

Swainton,  VII,  20  to  27,  1914,  (H.;  trapped,  molasses  jar),  1  juv. 

<r.  (BY). 

Dias  Creek,  VII,  27,  1914,  (H.;    trapped,  molasses  jar),  1  juv. 

<j',  (BY). 

MaryUmd. 

Chestertown,  VIII,  20  and  26,  1899,  (E.  G.  Vanatta),  1  cf ,  1  9 , 
<c?  wholly  pale  brown,  w  3;    9  AVby  2),  [A.  N.  S.  P.]. 

Jennings,  VI,  24,  1907,  (B.  Loi^),  1  cf ,  1  9 ,  (AUaw  3,  AVbx  3), 
lA.  N.  S.  P.]. 

Washington,  District  of  Columbia,  VI,  25,  1  d",  (AVau  3)  [A.  N. 
S.  P.];^IX,  1883,  1  d',  (AVaw  2),  [Hebard  Cln.]. 

Virginia. 
Roslyn,  X,  22,  1900,  (R.),  1   9,  (AUVby  3). 

North  Carolina. 

Edenton,  VIII,  20,  1908,  (R.;  moist  land),  1  cf ,"  {Ydw  3). 

Newborn,  VIII,  24,  1908,  (R.),  1   9'*,  (AVWeu  3). 

Raleigh,  IV,  16  to  IX,  13,  1904,  (C.  S.  Brimley),  9  d",  14  9,'* 
<7  cf  AWgw,  3  to  4;  1  cf  AWaw  3;  I  cf  AVgy  3;  9  AW,  g  and  e, 
X  and  y,  3  to  4),  [Hebard  Cln.). 

Sulphur  Springs,  near  Asheville,  V,  10  to  VI,  13,  1904,  (H.),  7  d", 
3  9  ,»  (6  d"  AVaw  3;  1  cf  AWfx  3;    9  AVbw  3). 


'*  Recorded  as  Grytius  lucliutsus  by  Rehn, 
"  Recorded  by  the  authors  as  Grylius  rubens. 
"Ibid. 
"Ibid. 

"One  male  recorded  by  the  authors  as  Gryllita  rubens,  the  others  a 
pennsylvanic  un. 
'   20 
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Mount  Pisgab,  4500  feet,  X,  1, 1904,  (H.;  summit  bald),  2  d",  2  9 ," 
(<?  AUax4;    9  AVby  3). 

Winter  Park,  IX,  7,  1911,  (R.  &  H.;  moist  undergrowth  of  iong- 
leaf  pine  woods),  2  c?,  4  9,  (cf  AVaw  1;    9  AVb,  w  and  u,  1), 

Lake  Waccamaw,  IX,  8,  1911,  (R.  &  H.),  6  c?,  4  9 ,  (AW,  c?  a 
9  b,  u  and  w,  3  and  4). 

SmUh  Carolina. 

Florence,  IX,  6,  1911,  (R.  4  H.),  2  9  ,  (AYfw  3;  AWeu  2). 

SuUivan  Island,  Charleston  County,  IX,  5,  1911,  (R.  &  H.;  on 
sandy  soil),  2  9 ,  (BYe,  w  and  x,  2). 

Yemassee,  IX,  4,  1911,  (R.  &  H.),  1  juv.  9  ,  (EZ  2). 

Georgia, 

Rabun  Bald,  Rabun  County,  4000  to  4600  feet,  VIII,  21,  1913. 
(J.  C.  Bradley),  1  <S*,  (AU),  [Ga.  State  Cln.|. 

Black  Rock  Mountain,  Rabun  County,  3000  feet,  V,  20  to  25, 1911, 
(W.  T.  Davis),  1  d",  (AVaw  3),  [Davis  Cln.]. 

Tuckoluge  Creek,  Rabun  County,  VII,  1910,  (W.  T.  Davis),  1  9 , 
(AVWbx  3),  [Davis  Cln.]. 

Clayton,  2000  feet,  V,  18  to  VI,  1909  and  1911,  (W.  T.  Davis: 
J.  C.  Bradley),  2  <?,  4  9  ,  (cf  A,  V  and  W,  a  and  d,  y  7;  1  9  AUau 
03;  1  9  AVax  3;  1  9  AVbx  3;  1  9  AEbz  4),  [Davis  Cln.  and  Ga. 
State  Cln.). 

Atlanta,  VII,  10  to  VIII,  30,  1910  and  1913,  (J.  0.  Bradley: 
R.  &  H.;  in  pine  woods),  1  cf,  3  9 ,  (cf  2  9  AW.  d  and  e,  u  and  w, 
2;   1  9  AEgw3). 

Vicinity  of  Stone  Mountain,  VIII,  3,  1913,  (R.  &  H.;  pine  woods 
on  edge  of  bog),  1   9  ,  (AWaw  3). 

Augusta,  VII,  29,  1913,  (R.  &  H.;  untilled  field  among  grasses), 
4  (f.CA,  WXandZ,  dw3). 

Jesup,  IX,  1,  1911,  (R.  &  H.),  1  9  ,  (AWv  3). 

Waycross,  V,  10,  1911,  1  9 ,  (AVbu  2),  [Ga.  State  Cln.]. 

HebardviUe,  VIII,  28,  1911,  (H.),  1  c?,  (AWdw  2). 

Billy's  Island,  Okeefenokee  Swamp,  VI  to  IX,  5,  1912  and  1913, 
(J.  C.  Bradley),  1  d",  5  9,  (1  a'  1  9  AWdw  2;  1  9  mouth  parts 
pale,  Wau  2;  3  9  B,  Y  and  Z,  f  and  d,  w  3),  [Cornell  Univ.]. 

St.  Simon's  Island,  VIII,  30,  1911,  (R.  A  H.;  in  live  oak  forest 
very  common  in  areas  of  Heliantkemum  caroUnianum) ,  23  d" ,  23  9  , 
1  juv.  rf",  (AW,  a  but  9  occasionally  b,  z,  2  to  4;  1  9  BZgv  3); 
IX,  4,  1909,  (J.  C.  Bradley),  2  <?,  1  9,(c?AVfvl;  9  BZdvl),  [Ga. 
State  Cln.]. 

Cumberland  Island,  VIII,  31,  1911,  (R.  &  H.),  2  9,  (A,  V  and 
W,  b  and  d,  u  3). 

Fai^,  VIII,  31, 1913,  {J.  C.  Bradley),  19,1  juv.  cf,  ( 9  BYdv  3), 
[Cornell  Univ.J. 

Chester.  IX.  7.  1904,  1  cf,  (AWau  3),  [Ga.  State  Cln.]. 

"  Recorded  by  the  authors  flfl  OryUtM  neflfedus. 
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Thomasville,  III,  18  to  XI,  30,  1903  and  1904,  {H.:  for  H.),  20  d", 
17  9 1*'  (cf  AW,  a  or  d,  u  V  and  x,  a  to  g,  u  to  z,  2  to  4  averaging  6; 
9  A  to  B,  W  Y  and  Z,  a  to  g,  u  to  z,  2  to  4). 

Bainbridge,  IX,  17  to  X,  19, 1910,  (J.  C.  Bradley),  1  d",  (AWau  3), 
Ga.  State  Cln.). 

Spring  Creek,  Decatur  County,  VII,  16  to  28, 1912,  (J.  C.  Bradley), 

1  <f ,  2  juv.  9  ,  (c?  AWav  3;  juv.  BZ),  [Ga.  State  Cln.]. 

Florida. 
Jacksonville,  VIII,  10  and  25,  1905  and  1911,  (R.  &  H.),  1   tf  ,"* 

2  9  ,  (cf  AWdu  2;   1  9  AWbu  2;   1  9  BYdv  3). 

Atlantic  Beach,  VIII,  24,  1911,  (R.  &  H.),  1  cf,  4  9 ,  1  juv.  9 , 
(1  <f  1  9  A,  reddish  Ydw  3,  3  9  AWYdw  3;  juv.  BZ  with  dorsal 

PabloBeacb,  IX,"5and27,  1913,  (W.T.  Davi3)3d",3  9,(AtoB, 
V  to  suffused  Z,  d  to  weakly  f,  v,  12  to  3),  (Davis  Cln.|. 

Burnetts  Lake,  XI,  19,  1911,  (W.  T.  Davis),  2  9 ,  (A  to  AB,  W, 
a  and  d,  u  and  v,  2  and  23),  [Davis  Cln.]. 

Gainesville,  VIII,  16  and  17,  1905,  (R.  &  H.;  pine  woods)  2  cf," 
1  juv,  c?,  (cf  A  and  AB,  W  and  WY,  d  and  df,  u  and  w,  3;  juv. 
EFZ). 

Live  Oak,  VIII,  26,  1911,  (R.  &  H.),  1  cf ,  2  9 ,  {A,  reddish  Y  and 
Z,  d  and  f,  w  and  u  3). 

Lakeland,  XI,  8  to  17,  1911,  (W.  T.  Davis),  3  d',  3  9  i"*  {c?  A, 
W  Y  and  Z,  a  and  d,  u  and  v,  23  and  4;  9  A  and  B,  W  and  Y, 
b  and  f,  u  and  v,  2  and  3),  [A.  N.  S.  P.  and  Hebard  Cln.]. 

Tampa,  I,  16,  1904,  (H.),  1  rf",  1  9,"  (AWdv  3). 

BrMdentown,  1  9 ,  (B  but  head  black,  Zgv  3),  [A.  N.  S.  P.]. 

Punta  Gorda,  XI,  13  to  16,  1911,  {W.  T.  Davis),  1  cf,  4  9," 
(cf  AXdv  1;  1  9  AXby  1;  3  9  BZgv,  1  to  3),  [A.  N.  S.  P.  and 
Hebard  Cln.j. 

Chokoloakee,  IV  and  V,  1903, 2  d",  1  9 ,"  (AWdu 3),  [Hebard  Cln.]. 

Everglade,  V,  1912,  (W-  T.  Davis),  1  9  ,"  (BZcw  1),  (Hebard  Cln.]. 

South  Bay,  Lake  Okeechobee,  IV,  30,  1912,  (W.  T.  Davis),  1  9  ,* 
(AWau  3),  [A.  N.  S.  P.]. 

Miami,  II,  6  to  VIII,  21,  1904  to  1910,  {H. :  for  H.),  11  c?*,  11  ? , 

3  juv.  d",»'  id'  A,  W  to  Z,  a  and  d,  u  to  x,  1  to  5;  9  A  to  B,  W  to  Z, 
bto  g,  uto  X,  2to  3).« 

"  The  majority  recorded  by  the  authors  bh  Gryllus  ruAerw,  the  otherB  as  GryUua 
pentuyhanicua  and  luetuosus, 

"  Recorded  by  the  authors  as  Gryllus  rubeng. 

"Ibid. 

'  Recorded  aa  Gryltas  Jirmua  and  rtiberw  by  the  authors. 

"  Recorded  as  GryUug  nd>ens  by  the  authors. 

"  Recorded  by  the  authors  as  Grylliis  firmut. 

"  liecorded  by  the  authors  aa  GryUus  rubem. 

"  Recorded  by  the  authors  as  Gryllus  Jirmut. 

**  Recorded  as  GryUua  nibena  by  the  authors. 

"  Recorded  as  GryUus  firmui  and  rutens  by  the  authors. 

"  The  extremes  of  this  series  show,  even  for  this  plastic  species,  unusual  con< 
trast. 
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Homestead,  III,  17  to  19,  1910,  (H.)  2  juv.  cf,  1  juv.  9  ;  VII, 
10  to  12,  1912,  (R.  &  H.),  2  d","  (1  AWdu  3;  1  AZgu  2). 

Detroit,  VII,  12,  1912,  (R.  &  H.),  1   9 ,"  (BZew  2). 

Jewfish,  VII,  11,  1912,  (H,;  in  cracks  of  sun-baked  marsh  soil), 
2  cT,  1  9  ,"  (d"  AZd,  u  and  w,  2  and  3;    9  BZdw  2). 

Loi^  Key,  III,  13,  1910,  (H.),  1  juv.  d","  (B  with  dorsal  post- 
ocular  bar,  Z). 

Key  West,  III,  15  and  16,  1910,  VII,  3  to  7,  1912,  (H.:  R.  4  H.), 
4  d",  3  9,2  juv.  9 ,"  {BZ,  d  to  g,  w,  3  to  2). 

Indiajia. 

Crawford  County,  V,  26,  1902,  IX,  9,  1903,  (W.  S.  Blatchley), 
1  <f ,  1  9,  CAWd,  w  and  x,  3  and  4),  [Colo.  St.  Agr.  Exp,  Sta.); 
V,  27,  1904,  1  d",  (AUax  4),  VI,  20,  1902,  (both  W.  S.  Blatchley), 
1  V  ,  cotype  of  Gryllus  americanus  Blatchley,  (AVax  3),  [both  A.  N. 
S.  P.J. 

Posey  County,  V,  12,  1903,  {W.  S.  Blatchley),  1  9 ,  (AUay  34), 
[Colo.  St.  Agr.  Exp.  Sta.J. 

Michigan. 

Pequaming,  VII,  22  to  IX,  1,  1903,  (H.),  35cf,  219,"  (2  cf 
AUaw  4;  1  d"  AUbw  4:  others,  <?  AV,  a  or  d,  w  4;    9  AVb,  w  to 

y.4). 

Gun  Lake,  VII,  13  to  26,  1912,  (M.  A.  Carriker,  Jr.),  19,2  juv. 
£?,  1  juv.  9,(9  AZgx  4),  [Hebard  Cln.]. 

lUituris. 
Chicago,  IX,  9,  1903,  (H.;  in  waste  field),  2  rf",  2  9 ,  (d'  AVaw  4; 
9  A  Vex  4). 

Moline,  VI,  11,  to  X,  15,  (J.  T.  McNeill),  1  cf,  2  9,  (d'  AVaw  3; 
1  9  AVbw  2;  1  9  Aeu  3),  [Hebard  Cln.]- 

Dubois,  VI,  21,  1905,  (C.  A.  Hart),  1  9  ,  (AUay  3),  [Colo.  St.  Agr. 
Exp.  Sta.]. 

Missouri. 

St.  Louis,  VIII,  27,  1904,  (H.;  in  waste  6eld),  19,"  (AVax  2); 
X,  22, 1905,  (C.  L.  Heink),  1  9  ,  (AWew  2),  [Hebard  Cln.]. 

Tennessee. 

Nashville,  I   9,  (AVWdw  2),  [Hebard  Cln.]. 

"  Recorded  &B  Gryllutrubens  and  firmus  by  the  authors. 

"  Recorded  by  the  authors  aa  GruUiu  firmus. 

»Ibid. 

>'Ibid. 

"  Ibid. 

*>  Recorded  by  Rehn  as  Orj/Uus  pmmylvanicua. 

"  Recorded  as  Gryllus  pennaylvanicua  by  the  authors. 
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Mississippi. 

Agricultural  College,  V,  1893,  (H.  E.  Weed),  1  c?",  (A  but  d 
of  pronotum  pale,  Ygw  3),  [Hebard  CIn.]. 

Wiggins,  IV,  18,  (F.  M.  Jones),  1  rf",  2  9,2  juv.  c?,  1  juv.  9, 
(1  d",  1  9  AYgw  3;  1  9  AWeu  3),  [A.  N.  S.  P.). 

Biloxi,  III,  2  to  IV,  24,  (F.  M.  Jones),  2  cf ,  4  9 ,  (1  <f  AWby  3; 

1  <?  AWdw  4;   1  9  AYdw  3;   1  9  AWew  3;  2  9  AZgw  2),  [A.  N. 
S.  P.l. 

Manitoba. 
Aweme,  VI,  21  and  IX,  12  to  23,  1909,  (N.  Griddle),  8  d',  4  9  ,• 
(cf  A,  UV  to  VW,  a,  w  to  X,  4;    9  A,  UV  to  strong  W,  a  and  b, 
X  and  y,  4),  [Hebard  Cln.|. 

Nebraska. 

West  Point,  V,  4  to  IX,  1,  (L.  Bruner),  lie?,?  9  ,  (c?  AVa,  v  and 
w,  2  to  4,  majority  3;  5  9  AV,  a  and  b,  w  x  and  y,  2  to  3;  2  9  AWgy 
3),  [Hebard  Cln.)- 

South  Bend,  V,  1  c?,  1  9,  (A,  UV,  a  and  b,  w  and  x,  3);  VIII, 
11,  1910,  (L.  Bruner),  1   9,  (AWbw  3),  [all  Hebard  Cln.]. 

Lincoln,  V  to  IX,  mainly  1893,  (L.  Bruner),  24  <?,  14  9,1  juv. 
d",(cf  AV,  aandd,  vandw,  2to3;    9  A,  V  to  VW,  atod,  u  vtoy, 

2  to  3),  [Hebard  Cln.J. 

Valentine,  1  (f,  (AVay  4),  (Hebard  Cln.). 

Dismal  River,  VII,  1  9  ,  (AWXbu  3),  [Hebard  Cln.]. 

Nebraska  City,  VI,  1  rf",  1  S ,  (AUVa,  w  and  x,  3  and  4),  [Hebard 
Cln.]. 

Broken  Bow,  VII,  4,  1889,  1  cf,  1  9,  (cfAUVaw  3;  9  AVbu  3), 
[Hebard  Cln.]. 

Sioux  City,  V,  1  cT,  {AWdv  3),  [Hebard  Cln.]. 

Squaw  Cafion,  Sioux  County,  VII,  1S92,  1  rf*,  6  9 ,  (d"  AVXaa  3; 
9  A,  V  to  W  and  to  X,  ab  3),  [Hebard  Cln.]. 

War  Bonnet  Cafion,  Sioux  County,  1  rf",  2  9 ,  (d'AVdw  4;  9  AV, 
a  and  e,  y  4),  [Hebard  Cln.]. 

Iowa. 
Iowa  City,  VIII,  1889,  {B.  Sbimek),  1  9 ,  (AWey  2),  [Hebard  Cln.]. 

Kansas. 

Topeka,  (F.  W.  Cragin),  3  cf ,  1  9  ,  (A,  W  and  V,  a  and  b,  w  and  x, 

3  and  2),  [Hebard  Cln.]. 

Barber  County,  (F.  W.  Cragin),  1  <f,  1  juv.  9,  {<f  AWaw  3; 
juv.  D,  darkened  Z,  2),  [Hebard  Cln.]. 

Dodge  City,  IX,  13,  1909,  (H.;  grass  pr^rie),  3  d',  1  9 ,  (d'  A,  V 
to  W,  ax,  2  to  3;  9  A  with  ventral  portion  of  face  with  pale  markings, 
strongly  W,  ew  2).    . 

*  Id  part  recorded  as  GryUu*  penngyUanicus  fonn  negtectiis  by  the  author). 


,,Googlc 


310  PBOCEEDIMOS  OF  THE  ACADBHT  OF  [May, 

Garden  City,  (F.  W.  Cragin),  1  9 ,  (AYg»-  3),  [Hebard  Cln.]. 
Syracuse,  3230  feet,  IX,  12,  1909,  (R.  &  H.;  grass  prairie),  1  9, 
(AWaby  2). 

Wyvming. 

Pme  Bluff,  1  cf,  4  9 ,  (A,  V  to  strongly  W,  a,  w  to  y,  4  and  5), 
[Hebard  Cln.]. 

Worland,  VII,  (L.  Bruner),  1  9 ,  (AVbx  2),  [Hebard  Cln.]. 

Sheridan,  VII.  27,  1909,  (R.;  hills  with  scant  grass),  1  rf*,  5  9 . 
(<f  AVaw  3;    9  A,  V  to  W,  d  to  t,  xy,  3  to  4). 

Mammoth  Hot  Springs,  Yellowstone  National  Park,  VIII,  5. 
1904,  (H.:  in  hot  spring),  1  9  ,"  (AWty  4). 

Idalw. 

Pocatdlo,  1  9 ,  (AUdu  3),  [Hebard  Cln.]. 
CcEur  d'Alene,  VII,  31,  1889,  1  9 ,  (A,  reddish  Z,  dx  3),  [Hebard 
CId.I. 

Colorado. 

Julesburg,  3460  teet,  VII,  29,  1910,  (R.  &  H.),  1  9,  (AUVaw  3); 
VIII,  4,  1899,  1  J,  (AVaw  3),  [Colo.  St.  Agr.  Exp.  Sta.]. 

Merino,  VIII,  6,  1902,  2  9 ,  (AWby  34),  [Colo.  St.  Agr.  Exp.  Sta.]. 

Akron,  VII,  1891,  2  9  ,  (AVW,  b  and  I,  u  3)^  [Hebard  Cln.], 

Brush,  VIII,  24,  1904,  {H.;  weeds  on  prairie),  19,"  (AWabz  3). 

Greeley,  IX,  4,  1902,  1  9  ,  (AWbx  2),  [Colo.  St.  Agr.  Exp.  Sta.|. 

Fort  Collins,  VI,  10  to  X,  6,  1898  to  1903,  9  cf ,  4  9 ,  {A,  very 
strongly  W  to  WV,  a  b  d  and  e,  w  to  y,  2  to  34),  [Colo.  St.  Agr.  Exp. 
Sta.]. 

Boulder,  VIII,  1908,  (G.  von  Krockow),  1  cT,  (AVaw  2),  [A.  M. 
N.  H.];  X,  29,  1904,  (T.  D.  A.  Cockerell),  1  9,  (AWaba  3),  [A.  N. 
3.  P.]. 

Denver,  III,  21,  (Beale),  1  (f ,  1  9,  ((f  AUVaw  2;  9  EZeu  23); 
1  9  ,  (AWeu  3),  [all  Hebard  Cln.]. 

Colorado  Springs,  1  d",  2  9 ,  (A,  V  and  UV,  a,  w  and  y,  23  to  4), 
[Hebard  Cln.]. 

Holly,  IX,  8,  1898,  1  9  ,  (AWaw  2),  [Colo.  St.  Agr.  Exp.  Sta.]. 

Lamar,  IX,  10,  1898,  1  9 ,  (AWaw  2),  [Colo.  St.  Agr.  Exp.  Sta.]. 

La  Junta,  VII,  16,  1901,  3  9  ,  (EZtu  5),  (Colo.  St.  Agr.  Exp.  Sta.]; 
4045teet,  IX,  11,  1909,  (R.  4H.;  at  light),  2  d',  2  9,(1  o"  AVdu2; 
1  c?  A,  reddish  Z,  gu  3;  9  AVau  2). 

Pueblo,  IX,  25,  1901,  1  9  ,  (A Wax  2),  [Colo.  St.  Agr.  Exp.  Sta.]. 

Antonito,  VIII,  6,  1899,  1  9 ,  (AVWex  4),  [Colo.  St.  Agr.  Exp. 
Sta.]. 

Grand  Junction,  V,  25,  1900,  1  9 ,  (AVgu  34),  [Colo  St.  Agr.  Exp. 
Sta.]. 
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Texas. 

Galvestoa,  VII,  19  to  21,  1912,  (H.),  1  d",  2  9,  {d'  AWaw  3; 
9  AB  and  B,  Y  and  Z,  e  and  g,  w,  2  and  23). 

Virginia  Point,  VII,  21,  1912,  (H.;  under  boards  in  tall  salt  marsh 
grasses),  1  cT,  1  9  ,  (c?  AWax  2;    S  A  but  mouth  parts  pale,  bx  2). 

DiclunsoTi,  VII,  20,  1912,  (H.;  undergrowth  of  pine  woods),  1  c?, 
(dark  B,  dark  Y,  dw  3). 

Rosenberg,  VII,  25  and  26,  1912,  (H.),  1  c?,  1  9 ,  (d'  AUaw  2; 
9  B,  suffused  Z,  ew  2). 

College  Station.  VIII,  22,  1903,  1  9  ,  (A,  suffused  Z,  eu,  1),  [Hebard 
CIn.]. 

Washington  County,  IV,  1  9,  (AWdz  6),  (Hebard  Cln.]. 

Victoria,  VII,  26  and  27,  1912,  (H.),  1  9 ,  (AVbu  2). 

Beeville,  VII,  28,  1912,  (H.),  1   9,  (AVWeu  3). 

Corpus  Christi,  VII.  29,  1912,  (H.),  1  c?,  {AVau  3). 

Brownsville,  VII,  31  to  VIII,  5,  1912,  {H.;  at  light),  4  d",  6  9 , 
(1  c?  A,  suffused  Z,  au  2;   1  cf  AVdu  2;   1  cf  A,  suffused  W,  du  3 ; 

1  c?  EZgu  2;  3  9  weakly  B,  strongly  suffused  Z,  bu  2;  2  9  AUbu, 
3  and  34;  1  9  EZeu  2). 

Shovel  Mountain,  Burnet  County,  IX,  5  and  X,  4,  1901,  (F.  G. 
Schaupp),  3  d^,  4  9  ,  (A  to  weakly  B,  strongly  suffused  Z,  d  and  e,  u, 

2  to  23) ;  XII,  20,  1901,  (F.  G.  Schaupp),  I  9 ,  (AWax  4),  [all  A.  N. 
S.  P.]. 

Tiger  Mills,  (F.  G.  Schaupp),  1   9 ,  (AXVay  34),  [Hebard  Cln.). 

San  Antonio,  IV  to  VI,  1885,  (M.  Newell),  1  rf",  9  9 ,  3  juv.  d", 
(<?  AWXaw  3;  3  9  A,  V  to  suffused  W,  b,  u  and  v,  2;  1  9  weakly 
B,  reddish  Y,  eu  2;  5  9  A,  W  to  WX,  a,  y  and  z,  4),  [Hebard  Cln.]. 

Carrizo  Springs,  V  and  X,  1  to  25,  1885,  (A.  Wadgymar),  6  cT, 
7  9,3  juv.  d",  3  juv.  9  ,  (1  d"  A  but  lateral  lobes  of  pronotum  pale, 
heavily  suffused  Z,  du  2;  1  d^  A,  heavily  suffused  Z,  du  3;  id'  A, 
V  to  W,  y  4;  9  B,  reddish  Z,  e,  u  and  x  to  y,  3  to  2;  1  juv.  d",  2  juv. 
9 ,  AV;  2  juv.  <f,  1  juv.  9  ,  BY),  (Hebard  Cln.J. 

Laredo,  VIII,  10  to  12,  1912,  (R.  &  H.),  1  9  ,  (EZfu  2). 

Del  Rio,  VIII,  22  to  23,  1912,  (R.  &  H.;  at  light),  6  cf,  16  9, 
(2  c?,  3  9  EZfu  2;  3  d'  13  9  A  with  pronotum  with  lateral  lobes 
occasionally  slightly  margined  with  pale,  V  to  much  suffused  reddish 
Z,  a  b  d  e  and  g,  u,  23  to  34). 

Mission,  VIII,  26  and  27,  1912,  (R.  &  H.),  2  9,(1  9  D,  suffused 
Y,  du3;   1  9  E,  little  suffused  Z,  cu  2). 

Hackberry  Creek,  Brewster  County,  IX,  2,  1912,  (R.  &  H.),  1  tf, 
(AUXax  3). 

Dog  Cafion,  Brewster  County,  IX,  3,  1912,  (R.  &  H.),  1  d",  (DE, 
suffused  Z,  dw  3). 

Moss  Well,  Chisos  Mountains,  4500  feet,  IX,  5  to  8,  1912,  (R.  & 
H.;  occasional  in  grasses,  2  at  light,  soi^  a  quick,  short  chirping), 
1  d",  2  9  ,  (AVXa,  X  and  y,  3). 

Cafion  behind  Pulliam  Bluff,  Chisos  Mountains,  4600  to  5000  feet, 
IX,  7,  1912,  (R.  &  H.),  2  cf.  (AUXaw  3). 
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Franklin  Mountains  near  El  Paso,  VII,  11,  1907,  (R.  &  H.;  arid 
mesa  slopes  among  stones),  1  <f,  I  9,2  juv.  9,  (c?  AVXow  3; 
9  B,  sufifused  reddish  Z,  by  23;  juv.  Z,  2  and  3);  VIII,  20,  1905, 
(R.  &  H.),  3  9,(1  9  AWdu  3;  1  9  B,  suffused  reddish  Z,  du  3; 
I  9  EZeu2);  IX,  16,1912,  {H.;  at  base,  light  at  night),  8  cT,  10  9. 

1  juv.  cf ,  (rf"  A,  suffused  W  to  suffused  Z,  a  and  d,  u,  3  to  34;  8  9 
A,  UV  to  strongly  W  and  suffused  reddish  Z,  a  and  d,  u,  23  to  3; 

2  9  EZfu,  3  and  23;   juv.  EZ  with  barred  abdomen). 

El  Paso,  IX,  16,  1912,  (R.  &  H.;  river  bottom  lands),  2  d",  (1  c? 
A,  much  suffused  reddish  Z,  du  23;  1  c?  weak  B,  WZgu  3). 

New  Mexico. 

Gailifias  Caflon,  San  Miguel  County,  {E.  J.  Oslar),  1  d",  1  9,« 
(AVa,  X  and  y,  4  and  34),  [A.  N.  S.  P.). 

Roswell,  VIII,  1902,  (T.  D.  A.  Cockerell;  at  light),  1  d",  {AVdu 
23),  lA.  N.  S.  P.!. 

Jemez  Hot  Springs,  6400  feet,  V,  17  to  VIII,  13,  1913,  (J.  Wood- 
gate),  3  cf,  9  9 ,  (d"  A,  UV  to  V,  ax  4;  9  A,  U  to  VW,  a  but  1  e, 
y  to  yz,  34  to  4),  [Hebard  Cln.l. 

Albuquerque,  1888,  {F.  H.  Wickham),  1  d*,  2  9 ,  (d"  AXd,  y  for 
this  sex,  3;  1  9  AWby  3;  1  9  AWgz  34),  [Hebard  Cln.);  1902, 
(T.  D.  A.  Cockerell),  1  9  ,  type  of  Gryllus  alogus  Rehn,  (C  but  pro- 
notum  all  black,  reddish  Y,  ex  3),  [A.  N.  S.  P.]. 

Fort  Wingate,  III,  27  to  VIII,  14,  1908  and  1910,  (J.  Woodgate), 
6  t?,  12  9  ,  1  juv.  <? ,  2  juv.  9  ,  {4  d"  A,  U  to  V,  a  and  d,  x,  23  to  3 ; 
.  1  d*  A,  strongly  W,  d,  z  for  this  sex,  4;  1  d"  A  but  mouth  parts  pale, 
reddish  Z,  d,  z  for  this  sex,  4;  9  A  but  mouth  parts  pale  in  2  small 
pale  specimens,  V  and  W  and  X  to  reddish  Z,  X  to  extreme  Z,  2  to 
extreme  5;  juv.  A,  V  and  greatly  suffused  Z),"  [Hebard  Cln,]. 

Cloudcroft,  8600  feet,  VII,  15,  1907,  (H.;  under  stone,  stridulating 
at  night),  Id",**  {AVax  4). 

Highrolls,  7000  feet,  V,  31  to  VI,  13,  1902,  (H.  L.  Viereck),  3  d", 
4  9,1  juv.  9  ,♦•  (cf  AVa,  x  and  y  for  this  sex,  23;  9  A,  V  to  WX, 
a,  y  and  z,  2  to  23;  juv.  AV),  [A.  N.  S.  P.]. 

Alamogordo,  IV,  25,  1902,  (R.).  1  juv,  d","  (EZ  5  but  with  body 
barred);  VII,  12  and  13,  1907,  (R.  &  H.;  in  dead  yucca  on  desert 
and  at  light),  4  d",  4  9  ,"  (d^  A  but  mouth  parts  slightly  pale,  greatly 
suffused  reddish  Z,  d,  w  and  x,  34  and  3;  3  9  similar  but  a,  e  and 
suffused  g,  y  3;  I  9  AVau  2);  (G.  von  Krockow),  1  rf",  1  9  ,  (dark 
reddish  brown,  reddbb  Z,  d  and  g,  3),  [Am.  Mus.  Nat.  Hist.). 

"  Recorded  by  R«hn  as  Gr^Uua  pennayliianicag. 

'*  In  some  features  tbis  series  ahows  greater  variability  than  any  other  before 
119  from  the  southwestern  United  States. 

"  Recorded  by  Reita  as  GryUui  penmyli/anicua. 

**  Recorded  as  Gryllus  integer  by  Rehn. 

"  Recorded  as  Miogryllua  iineolua  by  Reho. 

"  Recorded  by  the  authors  as  Gryllus  atoifus  but  one  female  aa  Orjfiui  pemuyl' 
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Las  Cruces,  VIII,  7,  1  c?,  (B,  suffused  Z,  gu  3),  [A.  N.  S.  P.]. 

Aden,  4300  feet,  VII,  21,  1907,  {H.;  under  stones  on  desert  hillside 
and  on  grasa  prairie),  1  rf",  1  9,**  1  juv.  cf,  (A  but  mouth  parts 
reddish,  suffused  reddish  Z,  d  and  e,  y  3;  juv.  EZ  3  but  with  body 
barred). 

Deming,  VII,  19,  1907,  (R.  &  H.;  at  light),  2  d",  3  9  ,"  (2  c?  1  9 
A,  WX  and  suffused  reddish  Z,  a  and  dg,  u  and  x,  3;  2  9  B,  suffused 
reddish  Z,  gu  3). 

Lordsburg,  at  4500  feet,  X,  15,  1910,  (R.  &  H.;  eroded  cracks  on 
bare  plain),  1   9,  (EZfu  23). 

Nevada. 

Las  Vegas,  2026  feet,  VIII,  9,  1907,  {R.&H.;  in  crack  in  building), 

1  c?,  (head  dark  brown  with  mouth  parts  paler,  rest  of  insect  uni- 
form pale  brown,  w  3) ;  IX,  1  and  2,  1909,  (R.&H.;  at  light),  13  <?, 
15  9  ,  (11  cf  A  but  palest  examples  with  mouth  parts  slightly  pale, 
WX  and  reddish  suffused  Z,  a  to  de,  u,  3  to  34;  6  9  A,  WX  and 
reddish  suffused  Z,  au  3;  4  9  A,  suffused  Z,  dgu  3;  3  9  weakly  B, 
weakly  suffused  Z,  dg  to  g,  u  3;  2  cf  2  9  E,  Z  and  Y,  d  and  f,  u  3). 

Arizcma. 

Flagstaff,  VII,  5,  1892,  1  9  ,  (A,  reddish  Z,  az  34),  [Hebard  Cln.); 
VII,  12  and  13,  1902,  (E.  J.  Oslar),  9  9,"  (1  9  AVWav  23;  1  9 
EYcu  2;   7  9  EZ,  f  and  g,  u  2),  [A.  N.  S.  P.). 

Phffinix,  IV,  23,  1902,  (E.  J.  Oslar),  1  cf,  2  9 ,"  (cf  EZgu  2;  9 
BZgu  3),  [A.  N.  S.  P.I;  VI,  18  to  XI,  18, 1899  to  1901,  (R.  E.  Kunz^), 
6  cf ,  19  9 ,»  (1  c?  AVdu  3;   1  cf  D  but  no  postocular  bar,  Zdgu  3; 

2  cf  Ydul;  2  c?  EZ,  d  and  dg,  u  2;  2  9  AVdu  3;  5  9  weakly  B, 
reddish  Z,  dg,  u  and  be,  y  3;  1  9  EYbu  2;  11  9  EZ,  f  and  g,  u, 
2  to  3),  [Hebard  Cln.]. 

Florence,  VI,  8,  1903,  (C.  R.  Biederman),  4  juv.  d^,  2  juv.  9  ;" 
VII,  17  to  IX,  15,  1903,  (C.  R.  Biederman),  1  cf ,  4  9 ,»  (1  d"  A, 
reddish  Z,  du  3;  2  9  A  with  mouth  parts  slightly  pale,  XYeu  3; 
1  9  B,  reddish  Z.  dgu  3;  1  9  EZgu  2),  [all  A.  N.  S.  P.|. 

Tucson,  2400  feet,  VII,  23  to  26,  1907  and  X,  4,  1910,  (R.  &  H.; 
at  lights  in  streets),  18  d',  16  9,"  (1  d"  1  9  B,  reddish  Z,  d  and  e, 
u  2;  17  rf"  15  9  D  to  F,  YZ  to  Z,  d  to  g,  u,  12  to  2). 

San    Bernardino    Ranch,    Cochise    County,    3750    feet,    VIII, 

**  Recorded  by  the  authors  an  GryUus  alogus. 
**  Recorded  by  the  authors  as  GryUua  armatut. 
"  Recorded  by  Rehn  as  GryUua  personatut,  but  one  female  as  Grj/Uue  pennayl- 

**  Recorded  as  GryUus  personatus  by  Rehn. 

"  Recorded  by  Reho  as  GryUus  persimalus,  armatus  and  aloffus. 

*'  Recorded  as  MiagryUus  lineatua  by  Rehn. 

**  Recorded  in  part  by  Rehn  as  GryUut  ptn»tiii)articueaa/i  pcrsonatua. 

**  Recorded  in  part  by  Rehn  and  Hebard  as  OryUut  pertonalus  and  armatus. 
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1905,  (F.  H.  Snow),  1  d",  1  9  ,"  (cf  B,  weakly  suffused  Z,  gu  3;    9 
AWYdu  3),  [A.  N.  S.  P.J. 

Carr  Caion,   Huachuca  Mountains,   VIII,    1905,   (H.   Skinner), 

2  rf",  7  9  ,'*  (2  d"  4  9  DE  and  E,  suffused  Z  to  Z,  d  and  e,  u,  3  to  2: 

3  9   A  but  mouth  parts  pale  reddish,  reddish  Y  and  Z,  byz,  3  and 
34),  [A.  N.  S.  P.]. 

Palo  Alto  Rancho,  Altar  Valley,  ±  3000  feet,  X,  10, 1910,  {H. ;  small 
meadow  in  tall  grass  clumps),  1  d",  (DEYdv  3). 

Sentinel,  X,  2,  1910,  686  feet,  (R.  &  H.;  under  boards  at  night), 
3  cf,  4  9,  {D  to  DE,  Y,  d  and  e,  u  but  1  9  v,  2  to  3;  1  cf  1  9  A, 
weakly  reddish  X,  a  and  b,  u  34) 

Yuma,  VII,  27,  1907  and  X,  1, 1910,  (R.  &  H.;  at  lights  in  streets), 
22  cT ,  84  9  ,**  (22  cf  81  9  weakly  to  very  strongly  B  to  a  maximum 
condition  in  which  the  entire  pronotum  is  pale,  greatly  suffused 
reddish  Y  to  reddish  Z,  a  to  g,  u  but  1  cf  w,  23  to  4;  3  9  EZeu  23). 

British  Columbia. 
(G.  W.  Taylor),  1 .9 ,  (A Way  4),  [Hebard  Cln.]- 


Yakima,  {C.  V.  Piper),  19,2  juv.  9 ,  (1  9  AVbv  3;  juv.  AV), 
[Hebard  Cln.). 

Oregon. 

(Washburn),  3  tf ,  4  9,  (3  d'  3  9  A,  U  to  UV,  a  and  d.  u  but 

1  9  y,  23  to  4;  1  9  weakly  B,  yellowish  Z,  yellowish  g,y  3),  [Hebard 
Cln.]. 

Portland,  VI,  19, 1882, 1  9  ,  (AVW,  weakly  f,  x  34),  [Hebard  Cln.j. 

California. 

Amador  County,  2  d",  (AVXdv  01),  [Am.  Mus.  Nat.  Hist.J. 

El  Portal,  Mariposa  County,  3200  feet,  VIII,  30,  1907,  (H.),  1  cf , 
(AVXav  3). 

Sacramento,  VIII,  26,  1910,  (R.  &  H.;  at  light  in  streets),  11  cf , 
30   9 ,  (A,  U  UX  and  VX,  d  but  with  extremes  from  a  to  dg,  u, 

2  to  4). 

San  Francisco,  {L.  E.  Ricksecker),  1  9 ,  (weakly  B,  VXev  02), 
[A.  N.  S.  P.]. 

West  Berkeley,  VIII,  20,  1897,  (A.  P.  Morse),  1  d",  cotf/pe  of 
GryUus  integer  Scudder,  (AVXdu  3),  (Hebard  Cln.). 

Santa  Barbara,  VIII,  21,  1909,  (H.;  in  grasses  at  night  and  under 
stone,  noisy  singing  day  and  night),  3  cf,  1  9 ,  (2  cf  AWXgu  3; 
1  cf  1   9   DZu,  23  and  4). 

Santa  Rosa  Island,  1  cf ,  (AVXdu  34),  [Am.  Mus.  Nat.  Hist.]. 

"  Recorded  by  R«hii,  male  aa  GryUut  pertonatut,  female  as  Grj/Uus  armatus. 
"  Recorded  by  Rehn  aa  Grylliu  periortalus  and  (Uogaa. 
"  Recorded  in  part  by  the  authors  aa  Gryllua  armatus. 
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Los  Angeles,  VII,  1886,  1  cf ,  2  9 ,  (A,  VX  and  suffused  reddish  Z, 
dg  and  g,  u,  23  and  4),  [Hebard  Cln.]. 

Pasadena,  VI,  8,  1907,  {F.  Grinnell  Jr.),  1  <?,  (AWXadv  3), 
[A.  N.  S.  P.];  VIII,  1,  1907,  824  feet,  (R.  &  H.),  1  <?,  {CZgv  23). 

Santa  Monica,  VIII,  1,  1906,  (F.  Grinnell,  Jr.),  1  juv.  2 ,  {B  with 
abdomiaal  segments  suiTused  with  buff,  limbs  all  buff),  [A.  N.  S.  P.]. 

Avalon,  Santa  Catalina  Island,  VIII,  3,  1907,  (H.;  at  light), 
1  d',  (AVXdu3). 

Claremont,  (C.  F.  Baker),  1  cf,*  (AVbdv  3),  [A.  N.  S.  P.J. 

San  Diego,  VII,  28,  1901,  (G.  W.  Dunn),  1  rf-,*'  (CYdu  023), 
[A.  N.  S.  P.]. 

Coronado  Beach,  VIII,  17,  1907,  (H.),  1  d",  {AYdu  023). 

Tia  Juana,  VIII,  16,  1907,  (H.),  1  cf ,  (CYdu  02). 

Lyons,  San  Bernardino  County,  2850  feet,  VIII,  11,  1907,  (H.), 

I  <f,  (all  reddish,  reddish  B,  yellowish  Z,  du  3);   IX,  1,  1909,  (R.  & 
H.;   in  bricks),  1  c?,  (AVXbu  23). 

Palm  Springs,  VII,  13,  1897,  {A.  P.  Morse),  1  d",  cotype  of  GryUus 
vocalis  Scudder,  (AXdu  2)  [Hebard  Cln.];  IX,  28  and  29,  1910, 
450  feet,  {R.  &  H.;  young  everywhere  in  house  l>etween  sheets, 
blankets,  etc.,  and  very  destructive),  2  d',  2  juv.  <f ,  {cf  A,  WX  and 
UX,  adv,  3  and  4;  juv.  D  with  body  and  limbs  yellowish.) 

Tahquitz  CaQon,  San  Jacinto  Mountains,  500  to  1200  feet,  IX.  30, 
1910,  (R.  &  H.),  1  juv,  d",  (B  with  abdominal  segments  outlined  in 
buff,  limbs  all  buff). 

Fort  Yuma  at  Colorado,  1  <?,  (BZdgu  03),  [Hebard  Cln.]. 

Mexico. 

Torreon,  Coahuila,  X,  30  and  XI,  4,  1909,  (J.  Friesser),  2  9, 
(1  9  AVau  3;  1  9  ABXdu  023),  [Field  Mus.  Nat.  Hist.]. 

San  Miguel,  Sonora,  IV,  1892,  (G.  Eben),  2  9,1  juv.  9 ,  (AC,  Y 
and  Z,  dg,  u  and  y,  03  and  4),  [Cal.  Acad.  Sci.]. 

Comondu,  Lower  California,  III,  1889,  (C.  D.  H^nes),  1  cf,  1  9  , 
(d"  CZgu  02;  9  A  but  mouth  parts  reddish,  WXdgeu  02),  [Hebard 
Cln.]. 

San  Lazato,  L.  Cal.,  IX,  1894, 1  9',  (AC,  reddish  Z,  ey  03),  [Hebard 
Cln.]. 

San  Jos^  del  Cabo,  L.  Cal.,  (G.  Eisen),  4  rf",  21  9,2  juv.  rf",  2 
juv.  9  ,  {B  to  C,  Y  to  Z,  e  and  g,  u,  012  to  03,  but  1  d"  A  with  mouth 
parts  reddish,  reddish  Z,  dy  01),  [Cal.  Acad.  Sci.]. 

Mazatlan,  Sinaloa,  (from  H.  Edwards),  2  9 ,  (1  9  A  with  reddish 
mouth  parts,  Xdu  03;   1  9  BCZey  03),  [Am.  Mus.  Nat.  Hist.]. 

Tepie,  1  d*.  2  9,1  juv.  9 ,  (1  9  1  9  D,  yellowish  Z,  a  and  b, 
y  and  u,  4  and  01;  1  9  ADVYbv  03),  [Hebard  Cln.]. 

Guadalajara,  Jalisco,  VIII,  21  to  IX,  19,  1903,  (J.  F.  McCIendon) 

II  d',  6  9  ;«  (D.  L.  Crawford),  2  d",  6  2 ,  (all  A  to  C,  VW  to  Z, 
d  and  e,  u,  03  to  02),  [all  A.  N.  S.  P.]. 

**  Recorded  by  Keha  tu  GryUua  pennaulvaaicut. 
"  Recorded  as  GryUiiB  aeHmUia  by  RenB. 

"Ibid. 
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Zapotlanejo,  Jal.,  VII,  31,  1903,  (J.  F.  McClendon),  1  cT,"  (A, 
reddish  Y,  du  3),  [A.  N.  S.  P.|. 

Tuxpan,  Jal.,  IX,  4,  1903,  {J.  F.  McClendoo),  1  9 ,"  (D,  suEfused 
Z,  fxy  3),  [A.  N.  S.  P.]. 

AguascalieQtes,  Aguascalientes,  XI,  1887,  (L.  Bruner),  1  9, 
(AWdn  03),  [Hebard  Cln.l. 

Quer^taro,  Quer^taro,  XI,  1887,  (L.  Bruner),  1  9  ,  (A  with  mouth 
parts  pa'e  reddish,  Yeu  3),  [Hebard  Cin.]- 

Vera  Cruz,  Vera  Cruz,  I,  1892,  1  d',  1  9 ,  (B,  sufifused  Y,  d  aod  b, 
u,  03  and  023);  (T.  Heyde),  1  cf ,  (B.  suffused  Y,  du  03),  [all  Hebard 

ClD.]. 

Jalapa,  V.  C,  V,  1  9,  (DE,  yellowish  Z,  dy  3),  [Hebard  C1e.|; 
VIII  and  IX,  (O.  W.  Barrett),  1  cT,  2  9,«  (B  and  BC,  suffused  Z, 
d  e  and  b,  u,  012  to  01),  [A.  N.  S.  P.). 

Teocelo,  V.  C,  IX,  (0.  W.  Barrett),  1  cf,"  (BC,  sufTused  Y, 
du  012),  [A.  N.  S.  P.I. 

Cordoba,  V.  C,  (H.  de  Saussure),  1  9 ,  determined  as  GryUus 
mexicanus  Saussure  by  that  author,  (D,  reddish  yellow  Z,  by  3), 
[A.  N.  S.  P.]. 

Orizaba,  V.  C,  I  and  XI,  1892,  5  cf,  15  9,1  juv.  9  ,  (A  B  C  and 
D,  VW  suffused  Y  and  Y,  a  b  d  and  e,  w  to  u,  4  to  23),  [Hebard 
CIn.]. 

Motzorongo,  V.  C,  II,  1892  and  V,  1893,  3  cf ,  2  9 ,  (A  to  C, 
suffused  Z,  reddish  Z  V  and  W,  v  and  u,  34  to  3),  [Hebard  Cln.j. 

San  Rafael,  V.  C,  {C.  H.  T.  Townsend),  2  9 ,  (D,  suffused  Z, 
cfy  3),  [Hebard  CIn.]. 

La  Buena  Ventura  near  Santa  Rosa,  V.  C,  VII,  1909,  2  9 ,  (CDZeu 
02).  |Am.  Mus.  Nat.  Hist.). 

Chalchicomula,  Puebla,  II,  20,  1892,  1  9 ,  (DZdy  23),  [Hebard 
CIn.]. 

Distrito  Federal,  VII,  1898,  1  d",  6  9  ,  (A  with  mouth  parts  pale, 
reddish  Z,  du,  4  to  34),  [Hebard  Cln.|. 

Tacubaya,  D.  F.,  II,  1899,  1   9 ,  (AWXdfu  34),  [Hebard  CIn.]. 

San  Angel,  D.  F.,  VIII,  28,  1903,  (W.  L.  Tower),  1  9 ,  (A,  buffy 
V,  bx  34),  [Am.  Mus.  Nat.  Hist.^. 

Cuemavaca,  Morelos,  V,  22,  1905,  (W.  L.  Tower),  I  9 ,  (C, 
suffused  Z.  bu  01),  [Am.  Mus.  Nat.  Hist.];  VI,  (O.  W.  Barrett), 
1  £?,  3  9  ,  c?  type  and  3  9  paratypes  of  OryUus  barretti  Rehn,  (1  rf" 
A  but  mouth  parts  reddish,  heavily  suffused  Z,  du  02;  3  9  D, 
heavily  suffused  Z,  bu  03),  [A.  N.  S.  P.]. 

Iguala,  Guerrero,  IX,  1898,  (0.  W.  Barrett),  1  9 ,  {D,  heavily 
suffused  Z,  bu  03),  (A.  N.  S.  P.]. 

Cocula,  Gro.,  XII,  1898,  (O.  W.  Barrett),  1  d" ,  1  9 ,  (D,  heavily 
suffused  Z,  d  and  b,  u  03),  [A.  N.  S.  P.]. 


"  Recorded  by  Rehn  aa  Gryllut 

'*  Recorded  by  Rehn  ae  GryUae  barretti. 

"  Recorded  by  Rehn  as  GryUus  assimilia. 

"Ibid. 


,y  Google 


1915.]  NATURAL  SCIENCES   OF   PHILADELPHIA.  317 

Yucatan,  (Sehott),  1  tf ,  1  9 ,"  (AD,  heavily  suffused  Z,  du  02), 
[A.  N.  S.  P.],  (dried  alcoholic). 

Ticul,  Yucatan,  1  juv.  d*,  1  juv.  9 ,«»  (juv.  d"  E),  [A.  N.  S.  P.], 
(dried  alcoholic). 

Nicaragua. 

II,  1893,  (B.  Shimek),  1  9 ,  (A  with  mouth  parts  pale,  UXdx  3), 
IHebard  Cln.]. 

San  Ramon,  Rio  Wanks,  V  to  VI,  1905,  (W.  S.  Palmer),  1  d', 
(C.  suffused  Z,  dx  03),  [Hebard  Cln.j. 

Costa  Rica. 

Cach^,  1000  meters,  V,  1905,  (P.  Biolley),  1  cf,  1  9,  (d"  AD, 
suffused  reddish  Y,  dx  02;  9  A  with  mouth  parts  pale,  Vbu  02), 
|A.  N.  S.  P.). 

San  Jos6,  II,  1903,  (C.  F.  Underwood),  1  d",  2  9,  (1  d"  very 
strongly  C,  Z  gu  02;  1  9  A  with  mouth  parts  pale,  heavily  suffused 
Y,  bu  02;   1   9  weakly  de6ned  D,  reddish  Z,  bxy  3),  [Hebard  Cln.]. 

Monte  Redondo,  Candelaria  Mountwns,  III,  1902,  (L.  Bruner), 
1  d-,  (B,  suffused  Y,  dgw  034),  IHebard  Cln.]. 

San  Vicente,  (J.  F.  Tristan),  1  d',  3  9  ,  (B  and  weakly  defined  D, 
heavily  suffused  Y,  d  b  and  e,  w  and  y,  3  to  4),  (A.  N.  S.  P.]. 

Tablazo,  1900  meters,  VII,  1905  to  IX,  1906,  (P.  Biolley),  4  d", 
4  9,1  juv.  9 ,  (AB  and  D,  W  reddish  V  and  suffused  Z,  d  and  b, 
X  and  u,  4  to  03),  [A.  N.  S.  P.]. 

P6zo  Azdl  de  Pirria,  (M.  A.  Carriker,  Jr.),3  d",2  9,  (AD  and  AB, 
suffused  Y,  d,  u  and  x,  03  and  023),  IHebard  Cln.). 

Gulf  of  Nicoya,  5  9 ,  (AB,  heavily  suffused  Z,  ab,  u  and  w,  034 
to  01),  [Hebard  Cln.]. 

Pacayas,  1430  meters.  Ill,  1906,  (P.  Biolley),  2  cf,  2  9 ,  (B, 
reddish  Y,  dv  34),  [A.  N.  S.  P.]. 

Bermuda. 

St.  George  Island,  II,  23,  1909,  (F.  M.  Jones),  1  9  ,••  (AC,  heavily 
suffused  Z,  bu  023),  [A.  N.  S.  P.]. 

Warwick  Parish,  IV,  11  to  V,  9,  1909,  (F.  M.  Jones),  7  d",  14  9  ," 
(A  to  C,  heavily  suffused  Z  to  Z,  b  and  d  to  f,  u  to  w,  45  to  023), 
[A.  N.  S.  P.], 

Paget  West,  XII,  14,  1908  to  V,  9,  1909,  (F.  M.  Jones),  10  d", 
8  9 ,"  (A  to  C,  heavily  suffused  Z  to  Z,  d  to  f,  u  to  w,  5  to  023), 
[A.  N.  S.  P.]. 

Somerset  Island,  Sandys  Parish,  II,  21,  1912,  (M.  Hebard), 
1  juv.  c?",  (CV),  [Hebard  Cln.]. 

"  Recorded  as  Gryllua  barretti  by  Rehn. 
"  Recorded  as  GryOodes  UAUcxu  by  Rehn. 
"  Ptecorded  as  GrytltiM  bermudenmi  by  Rehn. 
"/Wrf. 
"/Md. 
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Grant  Town,  New  Providence  Island,  II,  3,  1904,  (M.  Hebard), 
1  t?,  2  9  ,"  (strongly  C,  Zdu  023),  [Hebard  Cln.]. 

Cvba. 

Vinaies,  Pinar  del  Rio,  IX,  16  to  22,  1913,  (Lutz  and  Leng),  2  9 , 
(DZdu,  03  and  01),  [Am.  Mus.  Nat.  Hist.]. 

El  Guama,  Pinar  del  Rio,  (Palmer  and  Riley),  2  9,  (C  and  D, 
Z,  d  and  g,  u,  3  and  03),  [A.  N.  S.  P.). 

Guanajay,  Pinar  del  Rio,  V,  6,  (Palmer  and  Riley),  1  9 ,"  (CD, 
suffused  Z,  du  01),  |A.  N.  H.  P.]. 

Havana,  1, 1904,  (M.  Hebard),  1  9  ,"  (strongly  D,  Zey  03),  [Hebard 
CIn.I. 

Francisco,  Camaguey,  (Mrs.  J.  S.  Durham),  1  cf ,  1  9,  (C,  Z  and 
suffused  Z,  ad  and  ab,  u  02),  [A.  N.  S.  P.). 

Santiago,  XII,  11,  1903,  2  c?,'*  (C,  suffused  Z,  du,  02  and  01), 
[A.  N.  S.  P.]. 

San  Carlos  Estate,  Guantanamo,  X,  4  to  8,  1913,  (F.  E.  Lutz), 
3o*',l  9,(CZ,dandB,u012),(Ara.  Mus.  Nat.  Hist.]. 

Porto  Rico. 

Mayaguez,  II,  15  to  16  and  VII,  24  to  29,  1914,  2  9 ,  (AD,  suffused 
Z,  bu,  012  and  01),  [Am.  Mus.  Nat.  Hist.]. 
Ponce,  VII,  20  to  22, 1914,  1  9 ,  (DZbu  02),  (Am.  Mus.  Nat.  Hist.]. 


Montego  Bay,  X,  29  to  XI,  2,  1913,  (M.  Hebard),  1  9  ,  1  juv.  9  ; 
XI,  1913  to  III,  1914,  (C.  G.  Hussey;  1  at  light),  3  9 ,  (all  C,  suffused 
Y  to  Z,  b  to  g,  u  012),  (all  Hebard  Cln.]. 

Leaser  AntiUea. 

Roseau,  Dominica,  VI,  22  to  VII,  3,  1911,  (Crampton  and  Lutz), 
2  juv.  (f,  [Am.  Mus.  Nat.  Hist.],  (dried  alcoholic). 

Soufiase,  St.  Lucia,  V,  7,  1903,  (H.  A.  Ballou),  1  9  ,"  (very  weakly 
D,  suffused  Z,  dw  03),  [A.  N.  S.  P.]. 

Barbados,  IX,  22,  1902  to  VI,  2,  1903,  (Ballou,  Lefroy  and  Todd), 
5  c?,  7  9,1  juv.  9 ."  (A  to  C,  UZ  to  Z,  a  b  and  d,  u  to  w,  3  to  02), 
[A.  N.  S.  P.]. 

"  R«conled  as  Gryllui  assimilis  by  Rehn. 
"  Recorded  as  Gryllus  capUalu^  by  Rehn. 
"  Recorded  as  OryUiis  aaaimilia  by  Rehn. 
"  Recorded  as  Gryllus  capiiatua  by  Rehn. 
'*  Recorded  by  Rehn  as  Gryllus  assimitis. 
"/buf. 
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Haiton,  Barbados,  X,  25,  1902,  (C.  Todd),  1  d',  2  9,"  (C  and 
B,  Z,  d  and  e,  u,  34  to  03),  lA.  N.  S.  P.]. 

ColojT^ia. 

Cincbmati  Plantation  near  Santa  Marta,  4000  to  5000  feet,  VII, 
9  and  10,  1913,  (M.  A.  Carriker  Jr.),  1  cf,  (A,  buffy  VW,  au  02), 
[Hebard  Cln.|. 

Trinidad. 

Caparo,  VI  and  VIII,  1913,  (S.  M.  Klages),  7  tf,  9  9  ,  (BC  to  C, 
greatly  suffused  Z  to  Z,  d  a  and  b,  u,  023  to  012),  [A.  N.  S.  P.  and 
Hebard  Cln.|. 

British  Guiana. 

Bartiea,  IV,  4,  1901,  (R.  J.  Crew),  1  <?,  {A,  greatly  suffused  Y, 
dx  02);  (H.  S.  Parish),  1  <?,  (AC,  greatly  suffused  Y,  du  02),  [all 
A.  N.  8.  P.). 

Brazil. 

Pard,  Pars,  (C.  F.  Baker),  1  cf ,  1  9  ,  (C,  Z  and  suffused  Z,  weakly 
f  and  b,  u  02),  (A.  N.  S.  P.]. 

Igarap^  Assu,  Pari,  (H.  8.  Parish),  2  9,  (A  with  mouth  parts 
pale,  weakly  reddish  W,  intense  b,  u  023),  [A.  N.  S.  P.). 

Tijuca,  Rio  de  Janeiro,  IV,  9  to  11,  1913,  {M.  Burr),  1  9 ,  {ADW, 
strongly  b,  u  03),  [A.  N.  S.  P.], 

Rio  Grande  do  Sul,  (Dr.  Ihering),  1  d',  determined  as  GryUtia 
argeniinus  Saussure  by  that  author,  (AWgv  023),  [A.  N.  S.  P.]. 

Paraguay. 

Sapucay,  II,  17  to  VII.  1902  and  1905,  (W.  T.  Foster),  3  <?, 
5  9 ,"  {1  cf  1  9  FZgu  023;  1  9  DZgu  02;  2  d"  1  9  A  with  mouth 
parts  weakly  reddish,  W  and  X,  d  and  b,  cf  v  9  u,  023  to  02;  2  9 
weakly  and  strongly  C;  suffused  reddish  Y  and  suffused  reddish  z, 
ev,  03  and  02),  [Hebard  CIn.]. 

Argentijui. 

Misiones,  XII,  30  and  I.  1910  and  1911,  (P.  Joi^enBen),  2  9,» 
(1  9  A  with  reddish  mouth  parts  suffused  reddish  Z,  eu  03;  1  9 
AVbu  02),  [A.  N.  S.  P.]. 

Salta,  Salta,  1  tf,  1  9 ,  (weakly  C,  V  and  WY,  d  and  b,  u,  02  and 
01),  [A.  N.  S.  P.). 
■      Jujuy,  Jujuy,  IV,  1911,  (P.  Jorgensen),  1   9,  (AUVbu  02),  [A.  N. 
S.  P.|. 

Buenos  Aires,  (M.  G.  Claraz),  1  9 ,  cotype  of  Gryllus  argenlinus 
Saussure  (AVXcu  012),  [A.  N.  S.  P.], 

"  Recorded  by  Rebn  as  Gryllus  atsimUU. 

'•  Recorded  as  Gryllua  assimiiU  and  argenlinu«  by  Rehn. 

"  Recorded  by  Rehn  as  Gryllus  argentinun. 
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La  Combre,  Cordoba,  (C.  Lizer),  2  9,  (1  9  AXdw  03;  1  9 
AVXew  012),  [A.  N.  S.  P.j- 

Chacras  de  Coria,  Mendoza,  936  meters,  (P.  Jorgensen),  1  if, 
3  9  ,*'  (1  d"  A  with  mouth  parts  reddish,  dark  reddish  Z,  gw  023; 
1   9  AX,  intense  f,  w  02;  2  9  AVXfw  023).  [A.  N.  S.  P-l- 

Mendoza,  Mendoza,  767  meters,  (P.  jorgensen),  1  d","  (AUVbu 
02).[A.  N.  S.  P.]. 

Galapagos  Islands. 

Ciiatham  Island,  1  iuv.  t?,  1  juv.  9 ,  (greatly  suffused  Z),  [Hebard 
C.n.j,  (dried  alcoholic). 

Ecuador. 

Daran,  VI,  14  to  24,  1914,  (H.  S.  Parish),  5  c?,  7  9  ,  (C  to  D  with 
color  pattern  further  defined  by  longitudinal  median  occipital  lines, 
greatly  suffused  Z  to  Y  and  Z,  d  and  b,  u,  023  to  012),  [A.  N.  S.  P.]- 

Peru. 

Contamano,  Rio  Ucayali,  X  to  XII,  1912,  2  9 ,  {1  9  A  with 
mouth  parts  reddish,  VX,  intense  C,  u  02;  1  9  C,  reddish  Z,  dfu  02), 
lA.  N.  S.  P.]. 

Chanchamayo,  1  cf,  I  9,  (A  with  mouth  parts  reddish,  dark 
reddish  Z  and  V,  d  and  b,  v  and  u,  02),  [A.  N.  S.  P.]. 

Lima,  VIII,  19,  1914,  (H.  S.  Parish),  1  f,  (pale  D,  Zdx  02),  [A.N. 
S.  P.], 

Ckik. 

Rancagua,  O'Higgins,  XI,  1903,  (C.  S.  Reed),  5  cT,  3  9,  (A,  W 
to  deep  reddish  Z,  dg  and  weakly  f,  v,  03  to  012),  [A.  N.  S.  P.]. 

Rengo,  Colchagua,  XII,  1903,  (C.  S.  Reed),  3  c?,  2  9,2  juv.  9 , 
(A,  V  to  suffused  Z  and  reddish  Z,  d  f  and  g,  u  to  x,  03  to  02),  [A.  N. 
S.  P.I- 

Concepeion,  XI,  1903,  (C.  S.  Reed),  1  d',  2  9  ,  (A,  suffused  reddish 
Z,  g  and  fg.  V,  03  and  02),  [A.  N.  S.  P.). 

Gultso,  XI,  1903,  (C.  S.  Reed),  1  c?,  1  9 ,  (A,  X  and  V,  dg  and  f, 
V  012),  [A.  N.  S.  P.]. 

Orylln*  dom«itloQ*  LiniUBus. 

1758.     [Gryllus  (Achela)]  domesticui  Liniucua,  Syet.  Nat.,  ed.  X,  I,  p.  428. 
[Europe,  in  walla  of  bouses. | 

The  present  species  is  readily  distinguished  from  all  manifestations 
of  G.  assimilis  by  its  more  slender  form  and  distinctive  color  pattern. 
The  titillatores  of  the  male  are  also  distinctive  and  may  be  described 
as  follows:  the  corneous  portion  constitutes  a  thin  plate,  semi- 
circular in  transverse  section,  with  distal  mai^in  weakly  produced 
mcso-dorsad   and   broadly    obtuse-angulate    with    weakly   concave 

"  Recorded  by  Rehn  as  Gryllua  argenlinui. 
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sides;  below  the  veatro-lateral  margins  of  this  portion  on  each  side, 
restfi  a  somewhat  more  thickened,  narrow,  corneous  plate  which  ia 
exteriorly  nearly  horizontal  at  the  base,  but  produced  and  upcurved 
with  blunt  apex  reaching  a  little  distad  of  the  apex  of  the  dorsal 
portion,  inside  at  the  juncture  with  the  dorsal  portion  this  ventro- 
lateral portion  is  strongly  concave  thus  forming  claw-like  projections 
which  hold  in  the  seminal  sac  without  pressing  upon  it  at  any  point. 
<See  Plate  IV,  figs.  11  and  12.) 

The  species  has  been  accidentally  introduced  by  man  from  Europe 
and  is  now  widely  distributed  through  temperate  North  America. 
It  has  in  the  past  been  recorded  from  Montreal,  Quebec;  Connecti- 
■cut;  New  York,  New  York;  New  Brunswick,  New  Jersey;  Ohio; 
Lexington,  Kentucky;  West  Terre  Haute,  Indianapolis  and  Putnam 
County,  Indiana;  Moline  and  Urbana,  Illinois;  Minnesota,  and 
Omaha,  Nebraska, 

The  insect  inhabits  dwellings,  greenhouses,  etc.,  where  it  is  some- 
times found  in  large  numbers.  The  species  is  decidedly  more  alert 
and  active  than  asaimilis,  in  its  movements  more  nearly  resembling 
the  extremely  rapid  Gryllodes  sigillatus,  which  tropical  species  also 
appears  to  prefer  the  proximity  of  man. 

The  series  recorded  below  are  in  general  coloration  yellowish  brown, 
the  specimens  from  Chicago,  Illinois,  and  Albany,  Georgia,  are 
slightly  darker  than  normal  with  caudal  femora  weakly  suffused. 

Specimens  Examined:  27;  7  males,  14  females,  2  immature  males 
iind  4  immature  females. 

West  Farms,  New  York,  1  9  ,  [U.  S.  N.  M.]. 

Harrisburg,  Pennsylvania,  XI,  18,  1  juv.  d",  [Pa.  State  Dept. 
Zool.l. 

Philadelphia,  Pa.,  IX,  30,  1914,  {E.  R.  Casey;  on  Logan  Square), 
1  9  ,  [Casey  Chi.]. 

West  Philadelphia,  Pa.,  IX,  14  and  16,  1901,  {W.  Stone;  in  house), 
.3  c?,2  9,3  juv.  9,[A.  N.  S.  P.]. 

Carolina,  1  9 ,  [U.  S.  N.  M.]. 

Roswell,  Georgia.  (King),  1  d',  [U.  S.  N.  M.). 

Albany,  Ga.,  VIII,  1,  1913,  (H. ;  under  sign  on  oak  tree),  1  juv.  9 . 

Thomasville,  Ga.,  IV,  1901,  (H. ;  in  house  on  lamp  shade  at  night), 
1  9. 

Utaw,  Alabama,  2  9 ,  [U.  S.  N.  M.]. 

Chicago,  Illinois,  (W.  J,  Baumgartner;  in  greenhouse),  1  d",  1  9, 
■[A.  N.  S.  P.]. 

St.  Anthony  Park,  Minnesota,  IX,  9,  1896,  (0.  Lu^er),  1  9, 
IHebard  Cln.]. 

Lincoln,  Nebraska,  I   9  ;   V,  IS,  1901,  {M.  Gary;  at  light),  1   9, 
Iboth  Hebard  Cln.]. 
21 
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San  Antonio,  Texas,  1885,  (M.  Newell),  2  9,  [Hcbard  CIn.]. 

Laredo,  Tex.,  VIII,  12,  1912,  (H.;  very  common  in  town  and 
exceedii^y  active,  always  in  inaccessible  holes  and  dark  places  in 
stores,  walls,  etc.),  2  rf",  1  juv,  cf. 

Plate  IV. 
Hie  outlines  are  very  greatly  enlarged,  the  stipple  figures  over  twice  natural 

1.  Grylhit  atsimilU  (Fabricius),  astimilig  variant.    Tia  Juana,  California.     Male. 

Dorsal  view  of  head. 

2.  Gryiltu  tasimilU  (Pabrieiua),  peraonatus  variant.     Tucson,  Arizona.     Male, 

Dorsal  view  of  head. 

3.  Gryllw  domealicui  Linnieua.    San  Antonio,  Texas.    Female.     Dorsal  view 

olhead. 

4.  GfyUua  OMimiiU  (Pabricius),  mexicanus  variant.    Chalchicomula.  Mexico. 

Facial  aspect. 

5.  OrvUtu  assimili*  (Fabricius),  personaiw  variant.     Sentinel,  Arizona.    Male. 

Facial  aspect, 

6.  OryUue  aasimilia  (Fabricius),  peraonatiit  variant.    Tucson,  Arizona.    Female. 

Facial  aspect. 

7.  OruUiu  asHmitis  (Fabricius),  pertanatus  variant.     Tucson,  Arizona.     Male. 

Facial  aspect. 

8.  Gryliua    a«»imilii    (Fabricius),    pennaylvanicua    variant.    Raleigh,    North 

Carolina.     Lateral  outline  of  male  titillatores. 

9.  Gryilut    assimilis     (Fabricius),     -penmylvanicua    variant.     Raleigh,     North 

Carolina.    Ventral  outline  of  male  titillatores. 
10-  GryUu*  dmnetiicua  Linrucus.    San  Antonio,  Texas.    Female.     Facial  aspect. 

11.  GryUut  domeslicus  Linnteus.     Philadelphia,  Pennsylvania.     Lateral  outline 

of  male  titillatores. 

12.  Grylius  dorrtegliaa  Linnceus,     Philadelphia,  Pennsylvania.    Ventral  outline 

of  male  titillatores. 

The  umilarity  between  the  mexicanim  variant  and  darkest  examples  of  the 
peraonaba  variant  are  shown  by  figs,  4  and  5.  In  the  personalua  variant  every 
condition  between  figs.  5  and  7  is  found  in  the  material  before  us,  though  the 
great  majority  of  specimens  show  the  strongly  defined  color  pattern. 

The  mate  titillatores  are,  in  all  thevariantsofosn'mifts,  as  shown  in  figs.  8  and  0. 
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BY  HENRY  A.  PILSBRY. 

I.  The  Big  Hachbt  Mountains. 

The  Big  Hachet  (or  Hacheta  Grande)  Mountains  are  a  short 
range  in  southern  New  Mexico  in  sight  of  the  Mexican  boundary. 

They  may  be  reached  from  the  station  of  Hachita,  on  the  El  Paso 
and  Southwestern  R.  R.,  where  provisions  can  be  obtmned.  Water 
must  be  hauled  in,  unless  the  prospecting  in  progress  at  the  time  of 
our  visit  resulted  in  a  successful  well.  There  are  no  trails  in  the 
mountains.  The  extreme  northern  end  of  the  range  remains  to  be 
worked  conchologically,  as  we  could  not  reach  it  from  our  camp. 
A  visit  should  be  planned  much  earlier  or  later  than  ours  (August), 
in  order  to  have  the  advantage  of  what  rain  there  is  and  also  to 
avoid  the  excessive  heat. 

The  highest  peak,  Hacheta  Grande,  has  an  elevation  of  about 
8,500  ft.,  and  is  considerably  higher  than  any  other  in  the  group. 
Several  large  canyons  dissect  the  range,  two  of  them  forming  broad 
basins. 

There  are  no  springs  in  the  range,  but  sometimes  after  the  infre- 
quent nuns  a  little  water  remans  for  a  time  in  rocky  basins  in  narrow 
canyons.  We  found  one  such  hole  containing  about  half  a  barrel. 
It  was  foul  with  drowned  insects,  yet  moat  welcome,  as  our  canteens 
were  dry,  towards  the  end  of  a  two-day  trip  to  Big  Hachet  Mountain. 

The  colonies  of  snails  here  as  in  other  desert  mountains  are  usually 
of  small  area.  As  the  mountains  are  uninhabited  and  too  dry  fop 
cattle  ranges,  there  are  few  local  place  names  and  no  roads  or  ranches 
to  aid  in  locatii^  collecting  points.  In  the  absence  of  any  topo- 
graphic map,  we  reproducea  rough  map  made  from  our  field  notes,  which 
should  enable  anyone  to  exactly  locate  nearly  every  colony  of  snails 
found.  For  convenient  reference  we  have  named  several  promi- 
nent landmarks,  such  as  Daniels  Mountain,'  the  highest  peak  north- 
ward as  seen  from  Sheridan  Canyon,  and  TeocalU  Butte,  west  of  our 
camp,  both  being  inhabited  by  special  races  of  snails. 

■  Named  for  the  writer's  companion  on  thi§  somewhat  arduous  trip. 
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The  Big  Hachets  are  without  timber.  Only  the  higher  peaks 
are  in  the  pinyon  zone.  There  are  some  scrubby  cedars  and  old 
gnarled  pinyon  pines,  nowhere  numerous.  On  some  of  the  higher 
slopes  of  Hacheta  Grande  Mt.  there  is  a  growth  of  very  small  scrub 
oak,  sometimes  so  close  as  to  impede  travel,  as  it  is  mingled  with  a 
broad-leaved,  black-spined  agave.  Elsewhere  a  small  i^^ave  with 
white  filaments  is  very  abundant.  There  is  also  an  agave  zone 
surrounding  the  momitains,  bounded  outwardly  by  the  zone  of  giant 
yuccas,  both  usual  on  the  slopes  leading  to  the  mountains  in  this 
part  of  New  Mexico.  South  of  Daniels  Peak  the  higher  hills  and 
buttes  usually  have  Fouquieria  and  its  characteristic  society.  The 
rock  is  hard  limestone  worn  into  holes  and  points,  and  containing 
few  ill-preserved  fossils,  among  which  a  Zaphrentis-Wke  coral, 
crinoid  stems  and  a  spiral  univalve  are  most  abundant.  Rattle- 
snakes, large  centipedes,  tarantulas  and  small  brown  scorpions  are 
reasonably  abundant.  Birds  and  mammals  are  scarce,  and  owing 
to  the  absence  of  springs,  the  mountains  are  not  available  for  cattle 
range.  During  the  time  we  were  there  (Almost  20  to  26,  1910}  the 
heat  was  intense  from  sunrise  until  after  9  P.M.  Sky  cloudless  until 
midday,  when  small  clouds  gather,  possibly  covering  10  p.  c.  of  the 
sky.  There  was  very  little  wind.  The  annual  rainfall  is  not 
known,  but  must  be  less  than  9  or  10  inches,  recorded  from  the  r^on 
immediately  northward. 

Previous  to  the  visit  of  Mr.  L.  E.  Daniels  and  the  writer,  in 
August,  1910,  the  mollusks  of  these  jnountains  had  been  collected 
by  Dr.  Edgar  A.  Meams,  U.  S.  A.,  while  servir^  on  the  survey  of  the 
Mexican  boundary. 

Dr.  Mearns  started  from  Mesquite  or  Mosquito  Springs,  Chi- 
huahua, 6  or  8  miles  east  of  the  mouth  of  Sheridan  Canyon.  Enter- 
ing Thomson  Canyon,  he  turned  southward  to  get  a  practicable  grade 
for  mules  up  the  steep  ridge  terminating  in  Daniels  Peak.  Passing 
near  or  over  the  summit  he  camped  at  its  north  end.  From  here  his 
route  lay  along  the  ridge  to  the  summit  of  Big  Hachet  Mt,;  thence 
eastward  to  near  our  Station  9,  south  past  our  Station  8,  and  back  to 
camp,  as  plotted  on  the  map,  where  his  route  is  approximately  indi- 
cated by  small  crosses.*  On  this  trip  collections  were  made  between 
camp  and  the  first  rise  indicated  on  the  map,  on  the  out-journey  to 
the  peak,  and  somewhere  between  our  Stations  9  and  8  on  the  return. 

'  We  would  here  acknowledge  Dr.  Meama'  kindneBs  in  plottinK  hia  route  on 
our  map  and  ^ving  the  above  details  of  his  visit.  From  the  cfata  it  is  now 
easy  to  determine  the  type  localities  of  the  species  he  found. 
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BIG  HACHET  MTS 


Fig.  1.— Sketch  of  the  Big  Hachet  Range,  showing  collecting  atalions. 
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Dr.  Meams  returned  to  Mesquite  Springs  along  the  ridge  running 
from  Daniels  Mt.  towards  our  camp  in  Sheridan  Canyon,  and  along 
the  wash  running  out  of  this  canyon. 

Dr.  Meams  found  the  following  seven  species,  which  were  deter- 
mined by  Dr.  Wm.  H.  Dall:' 

Palula  strigosa  Gould,  var.  concentrata  Dall.  (Specimens  reported 
from  summit  of  Hacheta  Grande  =  Oreohelix  hachetana.] 

Epiphragmopkora  hachitana  Dall  l=Sonorella  hachitana], 

Polygyra  mearnsii  Dall  \  =  Ashmvnella  meamsi]. 

Thysanopkora  komii  Gabb. 

Holospira  crossei  Dall. 

HolospiTa  bilamellata  Dall. 

Holospira  meamsi  Dail. 

The  relationships  of  the  Big  Haehet  fauna  are  closest  with  the 
Florida  and  Organ  ranges.  Near  related  species  of  Sonorella  and 
AahmunelUt  inhabit  these  three  ranges,  and  Sonorellas  very  close  to 
hachitana  have  been  found  in  the  CarrazoUllo  and  Peloncillo  Moun- 
tains. The  Oreohelices  stand  nearest  to  Chiricahua  species.  The 
Holospiras  and  VaUimia  are  special  to  the  range,  but  the  other  small 
shells  are  common  to  most  mountains  of  southern  Arizona. 

Holospira  is  the  most  generally  distributed  snail  in  these  moun- 
t^ns.  Its  abstemious  nature  is  evidently  satisfied  with  the  scanty 
moisture  supplied  by  the  rare  rains  and  light  snow,  which  is  said  to 
whiten  the  mountains  for  brief  periods  in  the  winter.  No  doubt 
a  great  many  colonies  and  other  local  races  of  Holospira  remaui  to 
be  found. 

Holospira  lives  only  where  there  is  limestone.  We  never  found 
but  one  colony  on  igneous  rock,  and  this  was  on  a  dyke  in  a  limestone 
region.  They  are  usually  found  on  the  hot  slopes,  east  and  south, 
where  other  snails  are  totally  absent  or  very  rare. 

The  subgenus  Radiocentrum  of  Oreohelix  is  represented  by  two 
new  species,  making  five  now  known.  ■  The  new  forms  agree  in 
genitalia  and  sculpture  of  the  embryonic  shell  with  those  already 
known.  In  the  large  number  examined*  no  embryos  were  found, 
so  that  there  can  be  very  little  doubt  that  the  species  of  this  group 

'  Diagnoses  of  oew  moUiuks  from  the  survey  of  the  Mexican  boundary,  Proc. 
U.  S.  Nat.  Mus.,  XVllI,  1895;  Report  on  the  mollusks  collected  by  the  Inter- 
national BoundMy  Commission  of  the  United  States  and  Menico,  Proe.  U.  S. 
Nat.  Mua.,  XIX,  1896, 

'  Besides  dissecting  several  individuals  each  of  four  of  the  apecies,  we  have 
pulled  hundreds  in  cleaning  the  shells,  without  finding  an^  embryos.  Among 
ordinary  Oreohelices  it  is  rather  exceptional  to  find  an  individual  not  gravid. 
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are  oviparous — a  further  character  distiuguishing  them  from  Oreo- 
helix,  which  is  viviparous.     It  is  also  a  more  primitive  feature. 

Bonorella  haoMtana  (Dilt).    Plate  V.  Agt-  *.  *a.  *b. 

EpiphTogmo-phora  hachUana  Dall,  Proc.  U.  S.  Nat.  Mus.,  XVIII,  p.  2,  1895; 

XIX,  p.  338,  1898. 
SowreUa  hachUana  (DaL),  Pilsbry,  Proc.  A.  N.  S.  Phila.  tor  1900,  p.  556, 

1901;   1905,  p.  257  (in  part). 
SonoTeUa   haehUana  (Dall),   Bartscb,  Smithsonian    Misc.  Coll.,  vol.  47,  p. 

190,  PI.  31,  fig.  2  (sheU  ot  type);   PI.  29  (apex),  1904, 

As  this  species  b  type  of  the  genus  Sonorella,^  the  iovestigatioa 
of  its  soft  anatomy  had  become  a  matter  of  importance,  and  to 
obtain  living  material  was  one  of  the  chief  objects  of  our  quest  in 
the  Hachetas. 

We  found  it  at  Stations  7,  S,  10  and  11.  All  of  these  stations  are 
near  or  on  Dr.  Meama's  route  to  the  summit  of  Hacheta  Grande. 
Station  7,  on  the  we-stern  slope  of  a  hill  at  the  head  of  the  northern 
branch  of  Western  Canyon,  was  the  most  prolific  locality.  Here 
the  Sonorellas  may  be  found  in  some  numbers  under  lai^  stones 
on  the  steep  slope  near  the  hill-top,  where  there  is  some  shade  from 
the  pifion  pines. 

Twenty-one  adult  shells  from  this  station  measure  as  follows: 

Diam.  inmm 21.5        22        22.5        23        23.5        24 

Number  of  shells 2  8  2  7  1  1 

The  shells  vary  somewhat  in  the  degree  of  deflection  of  the  last 
whorl,  but  very  little  in  other  respects.  The  last  whorl  descends 
more  than  in  most  related  species.  The  color  is  pale  fawn,  fading 
to  whitish  in  the  middle  of  the  base,  and  having  a  cinnamon-brown, 
shadii^  into  chestnut-brown,  band  above  the  periphery;  this  band 
is  bordered  with  white  on  both  sides.  The  aperture  is  rather  small, 
its  greatest  diameter  (including  peristome)  being  50  to  54  per  cent, 
of  the  diameter  of  the  shell. 

At  Station  8  only  dead  shells  were  found,  but  these  are  more 
variable  in  size,  the  extremes  in  a  lot  of  8  measuring: 

Alt.  13.5,  diam.  25.5  mm.;  aperture  diam.  13,6  mm, 
"    11         "      21.3     "  "  "       10.8   " 


'  Epiphragmophora  hachiiana  Dall  was  originaUy  designated  as 
Sonoreda,  but  tne  soft  anatainy  of  the  genus  was  descriMd  from  New  A 
specimens  of  what  was  subsequently  determined  aa  a  small  form  of  S.  a 
Bartsch,  a  species  which  at  that  time  had  not  been  discriminated  from  S.  hadti- 
Uma.  The  dissection  of  topotypes  of  hachUana  shows  that  the  New  Mexican 
form  is  speelfirally  dii^tinct,  though  closely  allied. 
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At  Station  5  two  broken  examples, 
much  weathered,  were  dug  out  of  the 
soil.  Though  practically  adult,  the 
lai^est  measures  only  18.2  mm.  diam- 
eter, the  shell  being  quite  as  solid  as 
in  large  individuals.  It  was  probably 
dwarfed  by  the  arid  conditions  be- 
fore it  became  extinct  in  this  place. 

The  genitalia  are  remarkable  for 
the  small  size  of  the  male  organs. 
The  penis  is  very  slender,  diamet«r 
1  mm.,  tapering  downward,  and  en- 
circled at  the  base  by  a  short  sheath. 
The  penis-papilla  is  very  slender, 
gradually  tapering,  and  annulate.  The 
retractor  muscle  is  terminal,  long  and 
slender.  Epiphallus  a  little  shorter 
than  the  penis.  The  vagina  is  slightly 
longer  than  the  penis.  Other  organs 
as  usual.    Measurements  of  the  oi^ans 

of  two  individuals  are  given  in  the  following  table,  with  those  of 

allied  forms  for  comparison. 


Fig.  2. — Genitaliaof  S.Aocfti- 
lana,  with  detail  of  penis- 
papilla. 
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The  well-arched  jaw  has  7  or  8  ribs.  The  radula  has  about  22,  16, 
1,  16,  22  teeth,  both  cusps  becoming  split  on  the  marginal  teeth. 

In  ray  former  work  on  S.  hackiiana  (1905)  I  referred  shells  from  the 
Organ  and  Florida  Mountains  and  from  central  Arizona  to  S.  hachi- 
tana,  which  at  that  time  was  not  known  anatomically.  While  it 
must  he  admitted  that  the  shells  are  very  similar,  I  find  difT^rential 
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anatomical  characters,  which,  though  not  great,  seem  to  be  constant 
in  a  considerable  number  examined,  and  which  favor  the  more 
analytical  treatment  of  the  kachitana  group  effected  by  Dr.  Bartsch, 
— ^a  view  I  formerly  opposed.  After  examining  many  fresh  specimens 
from  both  ranges,  I  separate  the  Florida  and  Hacheta  Sonorellas 
subspecifically. 

Whether  the  typical  form  of  S.  hachUana  occurs  outside  of  the 
Big  Hachet  range  is  doubtful.  The  Peloncillo  range  Sonorella 
(iS.  h.  peloncillensis)  is  not  easily  distinguishable  by  the  shell  alone, 
but  the  proportions  of  the  genitalia  differ. 

On  the  Carrizolillo  Mts.,  top  of  two  peaks  near  the  boundary 
line,  numerous  "bones"  were  collected  by  Dr.  Meams  (No.  126,596, 
U.  S.  N.  M.).  They  agree  with  S.  hackitana  in  the  rather  wide 
umbilicus,  small  aperture  and  deeply  descending  last  whorl,  but  . 
differ  by  the  average  smaller  size,  from  alt.  10.8,  diam.  19.3  mm.,  to 
alt.  12.4,  diam.  21.4  mm.  It  is  apparently  a  small  race  of  hackitana. 
The  locality  is  about  30  miles  east  of  Big  Hachet  Mountain. 

Specimens  reported  as  S.  hachitajia  from  the  Chiricahua  Mountains 
will  doubtless  turn  out  to  be  one  of  the  species  already  described 
from  there.  Several  resemble  hackitana  more  or  less  in  the  shell, 
but  all  differ  in  genitalia. 

The  specimen  reported  from   the   Santa   Rita  Mountains   {No. 
105,385,  U.  S.  N.  M.)  is  dead  and  broken.     It  is  not  hackitana,  but 
probably  an  undescribed  species  near  S.  clappi  P.  &  F. 
Ailunsndli  mekiniit  (D>U).    Piau  v.  figs.  I  a  ib. 

Poiygyra  meamsii  Dall,  Proc.  U.  S.  Nat.  Mus.,  XVIII,  p.  2,   1895;  XIX. 
p.  343,  PI.  32,  figs.  7,  8,  II,  1896. 

Up  to  this  time  A.  meamsii  has  been  known  from  the  original  lot 
collected  by  Dr.  Meams  about  twenty  years  ago.'     We  found  it 

*The  figured  type  of  A.  tneamsii  and  nine  specimens  in  various  eonditions 
of  perfection  are  Cat.  No.  130,012,  U.  S.  N.  M,,  aaid  to  be  from  the  Huacbuca 
Mta.  In  the  adult  shells  of  this  lot  the  parietal  wall  of  the  aperture  is  built  up 
and  disjoined  from  the  preceding  whorl.  In  another  lot,  No.  130,013,  U.S.  N.  M., 
three  specimens,  Hacheta  Grande  Mt,,  the  parietal  callus  is  appressed.  This 
difference  in  the  parietal  callus  is  exactly  what  we  have  noticed  between  the 
specimens  from  our  Station  5  (near  Dr.  Mearns's  camp  site)  and  those  from 
our  Stations  10  and  11,  near  and  at  the  lap  of  Hacheta  Grande  Mt.,  a  place 
also  visited  by  Dr.  Meams.  We  conclude,  therefore,  that  there  was  a  mistake 
of  "Huachuca"  for  "Hacheta"  in  the  label  of  No.  130,012;  and  that  A.  mearnsii 
does  not  realty  live  in  the  Huachutas.  This  seems  the  more  likely  because  in 
several  camping  trips  to  the  Huachucas  this  species  was  not  found. 

A  record  of  A.  meamsi  from  the  Organ  Mountains,  N,  M.,  has  been  {published, 
on  the  authority  of  Professor  Cockerell.  We  have  not  seen  the  specimen,  but 
suspect  that  they  are  A.  koehi  Clapp. 

We  suggest  that  our  Station  5  in  the  Hacheta  Mountains  be  accepted  as  type 
locality  for  A.  mearrm. 
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in  great  profusion  at  Station  5  on  the  east  side  of  Daniels  MouutaiQ, 
near  the  summit,  with  Holospira  bilatn^Uala.  Also  at  Stations  7,  10 
and  II,  the  tatter  at  the  summit  of  Hacheta  Grande. 

The  specimens  from  Station  5  (not  far  from  the  site  of  Dr.  Meams's 
«amp)  agree  well  with  the  or^nal  specimens,  description  and  figure. 
Usually  the  parietal  callus  is  raised  from  the  surface  as  a  thin,  straight 
lamina,  and  in  almost  all  of  them  the  edge  is  more  definite  than  in 
shells  from  other  stations.  The  axial  end  of  the  parietal  lamella 
is  abruptly  bent  towards  the  columella  and  is  more  or  less  tubercular; 
Rarely  the  tubercle  is  almost  free  from  the  lamella.  The  spire  is 
occasionally  almost  flat.  The  color  in  shells  taken  alive  is  translucent 
sayal  brown.     The  diameter  varies  from  11.5  to  14.5  mm. 

In  specimens  from  the  summit  of  Hacheta  Grande  the  parietal 
lamella  are  a  little  shorter;  the  axial  end  of  the  longer  branch  is 
often  straight,  but  more  fre- 
quently is  bent,  or  the  bend  is 
represented  by  a  tubercle  con- 
nected with,  or  almost  free  from 
the  lamella.  The  edge  of  the 
parietal  callus  b  appressed  to  the 
surface,  and  is  often  arcuate. 
The  aperture  varies  in  obliquity, 
as  the  figures  show.    . 

The  penis  is  stout,  bipartite. 
The  epiphatlus  is  strongly  con- 
voluted just  beyond  the  insertion 
of  the  retractor  muscle.  It  is 
very  long.  No  fiagellum  seen. 
The  spermatheca  is  largest  in  the 
middle,  thin-walled.  Lei^h  of 
penis  4.5  mm.;  epiphallus  30 
mm.;  v^na  4  mm.;  spermatheca  and  duct  19  mm. 

A.  meamsi  lives  in  the  earth  under  stones,  like  A.  icalkeri  in  the 
Floridas,  both  being  burrowing  species.  It  is  closely  related  to 
A.  kochi  Clapp  and  A,  walkeri  Ferriss,  but  quite  distinct  from  both. 
A.  kvettei  bifurca  in  the  Huachucas  is  a  less  depressed  shell  with 
more  whorls. 
OraolLeliz  (Sadioesntrnm)  huhatana  n.  sp.    Plate  VI.  fici.  1  to  Id.  S. 

The  shell  is  depressed,  umbilicate,  the  umbilicus  about  one-fourth 
the  diameter  of  the  shell;  moderately  solid,  but  thin, opaque  whitish, 
obliquely  streaked  or  smeared  with  various  shades  from  light  cinna- 
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tnon-drab  to  pale  eeru-drab,  often  having  a  band  of  the  same  below 
the  periphery;  embryonic  whorls  fawn  color.  Spire  convex  or  very 
low  conic,  If  embryonic  whorls  convex,  sculptured  with  delicate, 
retractive  radial  rib-strite,  a  few  very  fine  spiral  lines  in  the  intervals 
(fig.  6);  following  whorls  irregularly  marked  with  weak  growth- 
lines,  less  convex,  a  little  flattened  or  impressed  above  the  suture, 
the  last  whorl  convex,  very  indistinctly  angular  at  the  periphery, 
slowly  descending  to  the  aperture,  convex  beneath.  The  aperture 
is  very  oblique,  about  as  high  as  wide.  Peristome  thin,  the  upper 
and  basal  margins  somewhat  prolonged  and  a  little  straightened, 
-converging,  joined  by  a  thin,  adnate  parietal  callus. 
Alt.  9,  diam.  15  mm.;   5|  whorls. 


Fig.  4. — A.  Genitalia  of  Oreohelix  haeheUxrux. 


Genitalia  (fig.  4,A).  The  penis  is  very  short,  its  distal  half  en- 
lai^ed.  The  walls  of  the  rather  large  cavity  are  densely  papillose, 
the  papilla  long,  arranged  in  oblique  rows  in  some  parts.  Epi- 
phallus  about  equal  in  length  to  the  penis,  its  distal  half  enlarged. 
Vagina  equal  to  the  penis  in  length.  Length  of  the  penis,  epiphallus 
and  vagina  5  mm.;   length  of  spermatheca  and  duct  15  mm. 

Summit  of  Hacheta  Grande  Mountain, -at  Station  11,  collected 
Ai^ust  25th,  1910,  by  H.  A.  Pilsbry.  Also  Station  10,  Pilsbry  and 
Daniels. 

This  species  was  collected  in  considerable  quantity — several 
hundred  living  specimens.  The  "bones"  are  seen  all  over  the  upper 
four  or  five  hundred  feet  of  the  peak,  between  Stations  10  and  11  of 
the  map.     Living  snails  were  all  taken  on  the  west  side  and  were  most 
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abundant  at  the  summit  near  and  north  of  the  small  stone  "monu- 
ment" or  cairn  which  marks  the  summit,  oq  and  under  stones.  AW 
on  the  precipitous  western  slope  at  Station  10, 

The  species  is  very  uniform  in  all  its  characters.  The  size  varies 
from  14  to  16  mm.  diameter,  and  in  some  shells  the  last  whorl  descends 
more  than  in  others.  Very  few  have  the  parietal  callus  thickened 
ajid  a  little  raised.  It  differs  from  all  forms  of  0.  strigosa  by  its 
convex,  radially  costellate  embrj-onic  whorls,  but  in  many  adult 
shells  this  sculpture  is  effaced.  0.  fenissi  is  probably  the  most 
nearly  related  species,  though  very  different. 
Oreoballx  bMbaUiia  otdavaT  b.  aubip.    Pliie  vi.  fie.  2. 

The  shell  is  larger  than  hachetana,  the  periphery  rounded  in  adults 
except  near  the  aperture  in  front,  where  it  is  distinctly  angular. 
Umbilicus  smaller,  one-sixth  the  diameter  of  the  shell. 

Alt.  11.5,  diam.  18.5  mm.;  barely  5  whorls. 

Station  5,  below  the  cliffs  on  the  north  side  of  the  summit  of 
Daniels  Mountain,  Daniels  and  Pilsbry,  August  22d,  1910. 

Only  a  few  long-dead  shells  were  found  in  this  thirsty  place,  where, 
at  the  base  of  the  cliffs  there  are  a  few  small  pinyon  pines,  mostly 
dead  or  moribund.  Holospira  and  AshmuneUa  meamm  live  here  in 
abundance. 

A  young  shell,  long  dead,  found  at  Station  6,  may  belong  to  the 
same  variety. 

Orsolialis  <SadlM«Btnm}  farrliii  d.  sp.    Plate  VI,  fics.  4  hi  3d. 

The  shell  is  openly  umbilicate,  umbilicus  conic,  over  one-fourth 
the  total  diameter;  slightly  convex  above,  base  strongly  convex; 
thin,  light  dull  brown.  The  embryonic  shell  of  li  convex  whorls 
is  finely  lamellose  striate  radially  (fig.  5d).  Post-embrj'onic  whorls 
have  the  surface  densely  lamellose  along  growth-lines,  the  lamells 
rising  in  triangular  cuticular  processes  where  they  cross  the  spir^ 
ridges  of  the  shell.  When  denuded,  the  shell  has  a  blunt,  projecting 
peripheral  carina;  the  upper  surface  has  a  wide,  somewhat  angular 
spiral  ridge  upon  all  the  post-embryonic  whorls,  sometimes  with  one 
or  two  minor  ridges;  the  lower  surface  has  three  to  five  low  spiral 
ridges  and  some  minute,  weak  spiral  strife;  the  whole  shell  being 
closely  thread-striate  along  growth-lines.  The  last  whorl  usually 
does  not  descend  in  front.  Aperture  oblique,  irregularly  rounded, 
lip  simple,  the  margins  rather  widely  separated,  parietal  callus  thin. 
Shells  denuded  of  the  cuticular  processes  measure: 

Alt.  6.5,  diam.  14.5  mm.;  4i  whorls. 
"   6,        "      15        "     4i      " 
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Genitalia  similar  to  0.  hachetana,  except  that  the  lower  third  of 
the  duct  of  the  spermatheca  is  more  enlarged.  Length  of  penis 
5  mm.;  epiphallus  5.5  mm.;  spermatheca  and  duct  9  mm.  {fig.  4  B). 

Hacheta  Grande  Mts.  at  Station  3,  on  ledges  of  high  cliffs  opposite 
the  mouth  of  Sheridan  Canyon,  under  stones,  Pilsbryand  Daniels, 
August  21,  1910.  Cotypes.  No.  112,276,  A.  N.  S.  P.  Also  at 
Station  1,  Teocalli  Butte. 

0.  ferrissi  has  much  the  appearance  of  the  Chiricahuan  0.  barbata 
Kls.,  but  this  resemblance  is  superficial.  When  denuded  of  the 
cuticular  fringes,  the  two  are  quite  different,  the  Chiricahuan  species 
being  much  smoother,  without  the  strong  spiral  ridges  of  0.  ferrissi. 
Moreover,  the  sculpture  of  the  embryonic  shell  is  different.  The 
shape  of  penis  and  epiphallus  in  0.  ferrissi  is  like  0.  ckiricakxiana 
and  0.  clappi,  both  organs  being  enlarged  distally,  while  in  0.  barbata 
the  lower  half  of  the  penis  is  enlarged,  the  distal  portion  slender. 

In  well-developed  shells  the  last  whorl  scarcely  descends  anteriorly, 
the  upper  margin  of  the  lip  being  inserted  on  the  peripheral  carina. 
In  some  of  the  smaller  adults,  dtam.  13  mm.,  the  last  whorl  is  bent 
downwards;  the  upper  and  columellar  matins  of  the  lip  converge 
and  are  connected  by  a  raised  parietal  lamina,  the  mouth  having  a 
somewhat  triangular  contour.  These  are  to  be  regarded  as  decadent 
{gerontic)  individuals. 

At  Station  I,  Teocalli  Butte,  the  shells  are  all  convex  above,  with 
a  noticeably  smaller  umbilicus.  The  lai^est  measures,  alt.  7.8, 
diam.  15  mm.,  with  5  whorls  (PI.  VI,  fig,  46).  This  small  colony  is 
probably  extinct  or  nearly  so,  as  no  living  shells  were  found. 

Our  Station  3  is  on  ledges  of  high  cliffs  facing  the  mouth  of  Sheridan 
Canyon,  and  especially  on  a  bench  about  half-way  up.  Here  Ferriss's 
Oreohelix  lives  on  an  almost  inaccessible  cliff  looking  out  over  the 
mesa  into  Mexico.  There  is  little  vegetation  on  the  ledges.  On 
the  talus  slope  below  the  cliff  there  is  a  growth  of  dwarf  oak  about 
knee-high,  charming  b^wild  roses  of  a  species  which  we  saw  nowhere 
else,  CylindropurUia,  Opuntia,  bisnagas,  etc.  On  top,  above  the  cliffs, 
the  Fouquieria,  sotol,  mescal  society  is  found.  The  Oreohelix  colony 
is  of  small  extent;  the  ledges  where  they  were  observed  living  are 
probably  not  over  a  couple  of  square  rods  in  area,  with  perhaps  an 
equal  area  on  the  talus  below  the  cliffs,  where  dead  shells  were  found. 
These  estimates  are  from  memory,  as  I  neglected  to  note  the  figures 
at  the  time. 

The  locality  on  the  east  side  of  Teocalli  Butte  is  more  restricted, 
and  if  possible  more  arid. 
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OTMlialii  fBTTiin  mortlainB  a.  lubap     Plate  VI,  St.  3 

Differs  from  0.  fenissi  by  the  more  convex  spire  and  by  the  weak- 
ness of  the  spiral  sculpture,  there  being  no  such  pronounced  spiral 
ridge  on  the  upper  surface  of  the  whorls,  and  only  verj'  weakly 
sketched  spirals  on  the  base,  whilst  in  0.  ferrissi  these  ridges  are  very 
emphatic. 

Alt.  7.2,  diam.  14.2  mm.;  4J  whorls. 

Station  5,  below  the  cliffs  on  the  north  side  of  Daniels  Mountain, 
near  the  summit,  with  HtAospira,  etc. 

Only  a  fe^  long-dead  sheila  were  taken,  but  these  surely  indicate 
a  local  race  which  has  finally  succumbed  to  the  increasing  aridity 
of  their  station.     Of  large  shells  only  Holospira  and  AahmuneUa 
survive  on  this  mountun,  both  of  them  being  burrowing  animals. 
Thyianophora  homii  (Gsbb|, 

Found  at  Stations  3  and  5.  It  is  an  almost  ubiquitous  Lower 
Sonoran  snail. 

UROCOPTIDiB. 
The  study  of  a  very  large  series  of  Hachita  Holospiras  has  fully 
confirmed  the  results  reached  in  our  study  of  Chiricahuan  species, 
that  the  number  of  internal  lamellae  is  variable  in  each  species  and 
colony,  among  perfectly  mature  or  even  aged  individuals.  They 
vary  in  a  way  it  was  impossible  to  foresee  at  the  time  when  Holo- 
spiras were  so  rare  that  only  one  or  two  of  a  lot  could  be  opened. 
Very  naturally,  the  number  of  internal  lamella  was  thought  at  that 
time  to  bo  of  specific  and  even  subgeneric  value. 

In  some  colonies  it  appears  that  the  latest  shells  have  in  the 
average  the  greatest  development  of  lamellse,  so  that  it  might  be 
thought  that  only  the  most  vigoroas  individuals  attain  the  full 
number;  yet  other  races  or  colonies  give  a  contrary  result.  No 
external  character  is  correllated  with  the  number  of  lamellie.  Usually 
most  of  the  shells  of  any  one  colony  resemble  each  other  in  size, 
shape  and  sculpture,  so  that  each  lot  has  a  certain  individuality, 
though  all  of  the  characters  vary  more  than  is  usual  among  the 
land  snails.  We  have  never  found  two  species  of  Holospira  living 
in  one  colony,  either  in  the  Hachitas  or  in  any  other  district,  in  the 
course  of  several  years,  collecting,  in  many  places  in  Texas,  New 
Mexico  and  Arizona. 

A  comparison  of  the  Holospiras  of  the  Hachita  Grande  range  with 
those  of  the  Chiricahua  range  shows  some  interesting  resemblances 
and  differences.     In  both  localities  the  internal  lamellse  present  {in 
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almost  every  form  known  by  large  lots)  may  be  (1)  Superior,  axial 
atid  basal,  or  (2)  axial  only.  In  Hachita  fomw  we  have  also  the 
combination  (3)  axial  and  basal,  which  is  never  found  in  the  Chirica- 
huan  series,  where  it  is  replaced  by  the  combination  (4)  superior 
and  axial.  Every  Hachita  species  has,  therefore,  in  different  speci- 
mens of  the  same  colony,  the  characters  of  the  supposed  subgenera 
or  sections  Boslrichocenlrum,  Haplostemma,  Distomospira,  and  Tri- 
stemma,  while  a  Chiricahuan  species  will  belong  to  Boslrichocenlrum, 
Eudistemma,  and  Trislemma.  In  external  form  and  sculpture  there 
are  no  differences  greater  than  specific  between  the  Hachita  and 
Chiricahua  species. 

The  Hachita  Holospiras  belong,  if  we  accept  the  criterion  of 
intergradation,  to  only  one  species,  for  which  the  prior  name  is 
H.  crossei.  Between  this  species  and  H.  bilameUfda  there  is  a  perfect 
series  of  intergrade^  in  size,  sculpture  and  number  of  whorls.  We 
mean  by  this  that  some  individuals  of  an  H.  crossei  colony  could  not 
be  distinguished  from  meamsi;  some  meamsi  can  be  exactly  matched 
in  a  colony  of  (nlamellala,  or  of  media;  and  certain  slender  shells  of 
bilamellata  would  pass  as  l(mga.  The  other  named  forms  are  more 
distinct,  probably  because  we  did  not  happen  to  collect  where  the 
intet^ading  colonies  live.  The  races  are  therefore  based  upon  the 
forms  dominant  In  each  colony.  One  might  easily  define  a  half 
dozen  species,  if  only  a  few  shells  from  each  place  were  in  band ; 
or  if  the  internal  lamellie  were  taken  to  be  of  specific  weight,  it 
might  be  thought-that  there  are  between  two  and  three  times  that 
number. 

There  are  many  colonies,  most  of  which  have  some  special  char- 
acters. A  thorough  exploration  of  the  northern  end  of  the  range 
will  undoubtedly  bring  to  light  very  many  more  forms,  so  that  any 
treatment  of  the  group  must  now  be  tentative.  For  our  present 
purpose  we  consider  the  smallest  form  (crossei)  and  the  lai^est  {bi- 
lameUata)  as  species,  ranking  the  others  as  subspecies,  though  in  some 
cases  they  are  more  distinct  than  these  two  are  from  one  another. 
Several  thousand  shells  were  collected. 

The  colonies  at  Stations  1,  2,  3,  12,  are  of  very  limited  extent, 
physical  features  restricting  them.  Station  5  is  much  larger.  The 
other  Stations,  4,  6,  8,  9,  10,  11,  merely  represent  collecting  points 
in  large  areas  where  Holospira  may  be  picked  up  almost  anywhere 
over  considerable  tracts,  while  at  the  same  time  there  are  large 
areas  in  the  region  over  which  these  stations  are  scattered  where 
no  shells  can  be  found. 
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Baloipira  bilunalUta  D>U.    PUu  vii.  6a,.  i  to  id. 

Hotospira  (Digtoinogpira)  bUanteUala  Dall.,  Proc.  U.  8.  Nat,  Mus.,  XVIII, 
1895,  p.  4;  XIX,  p.  896,  p,  349,  PI.  31,  fig.  3.  PUsbry,  Man.  of  Coach.. 
XV,  1902,  p.  82,  PI.  16,  figs.  6,  10,  11.  Bartsch,  Piw.  U.  S.  Nat.  Mus. 
XXXI,  1906,  p.  134.  Daniels,  NautUua.  XXVI,  p.  41,  PI.  5,  fig.  9  (normal) 
and  fig.  8  (abnonnal)  shells. 

The  first  four  refereoces  cited  above  pertain  to  specimens  of  the 
original  lot,  of  which  there  are  8  perfect  shells  in  Coll.  U.  S.  Nat.  Mus. 
and  2  in  Coll.  A.  N.  S.  Phila. 

The  species  is  distinguished  from  H.  crosaei  chiefly  by  its  greater 
size.  It  was  found  by  Mr.  Daniels  and  the  writer  in  great  abundance 
at  Station  5,  on  the  east  side  of  Danieis  Mountain  under  the  cliffs 
close  to  the  summit,  with  AskmuJiella  meamsi  and  Oreohelix,  in  the 
pifion  zone.  In  most  of  the  shells  the  external  ribs  weaken  or  dis- 
appear on  the  penultimate  and  one  or  two  earlier  whorls,  but  in 
some  they  continue  to  the  last,  as  in  the  type  lot  of  bUameUata. 

Sixty  t'xamples  from  Station  5  opened,  most  of  them  measured 
give  the  following  data: 

(1)  One  lamella,  the  axial.     13  specimens  =  2H%. 
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16! 

"      19 

'       4.7 

17 

'■      18 

'       5 

16 

"      18 

'       5 

16 

"      17.7 

'       4.3 

154 

"      17.2 

'       4.5 

16 

"      16 

'       4.5 

14J 

"      14.3 

'       4.5  " 

13 

(2)  Two  lame 

lie,  axial  and  basal 

41  specimens 

Length    2.2,  d 

am.  4.9  mm. 

whorls  18i 

'■     20 

■       5      " 

' 

16} 

"     20 

'       4.9  " 

16i 

"      19.9 

'       4.6  " 

161 

"      19 

'       5      " 

16 

"      19 

'       5      " 

15 

"      19 

'       5      " 

16 

"      19 

•       4.8  ■■ 

16 

"      19 

'       5      " 

17 

"      18.6 

'       5      " 

15 

"      18.5 

■       5      ■' 

' 

15 

"      18.2 

■       5      " 

16 

"      18.2 

'       4.7  " 

15 

"      18.2 
"      IS 

'       5 
'       5 

15 
1.=;* 

■  68J%. 
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Length  18,  diam.  5    mm. ;  whorls  16 


■■     17.7    " 

4.8  " 

'       16 

"      17.5    " 

4.2  " 

'       15 

„      J72    „ 

5      " 

■       I5J 

"      17       " 

4.8  " 

'       15J 

"      16.8    " 

4.8  " 

'       15i 

"      16.5    " 

4.4  " 

'       14i 

"      16.3    " 

4.6  " 

'       15 

"      16       " 

5.5  " 

'       13i 

"      16       " 

4.5  " 

:  "* 

"      16       " 

4.5  " 

"      15.5    " 

4.5  " 

!    '** 

"      15.2    " 

4.7  " 

"      15.2    " 

4.5  " 

'       14i 

"      15.2    " 

4.4  " 

•       14J 

"      15.2    " 

4.5  " 

'       15 

"      15       " 

4.2  " 

'       14 

"      14.2    " 

4.1  " 

•      13! 

(3)  Three  lamellae,  superior, 

axial  and 

10%. 

Length  20.5, dlam. 4.9  mm.;  whorls  17 

'•     20       " 

5      " 

'      17J 

"     20 

4.9  " 

'      17 

"     19.5    " 

4.9  " 

'      17 

"     19       " 

5      " 

'      17 

basal.    Six  individuals 


In  size,  sculpture  and  shape,  we  can  find  no  external  character 
correllated  with  the  differences  in  internal  structure.  The  speci- 
mens from  Station  5  are  from  one  colony. 

It  will  be  seen  that  the  typical  bitameUatii  axial  structure  pre- 
dominates, nearly  70%  having  that  arrangement  of  lamellse.  The 
dimensions  of  this  lot  agree  well  with  those  given  by  Bartsch  for 
S  specimens  in  the  U.  S.  Nat.  Mus.,  but  our  lot,  being  lai^er,  includes 
shells  both  larger  and  smaller  than  any  in  the  original  lot. 
HDlotpiTft  bilunslUU  longs  a.  tonn.    PlsU  VII.  fid.  2  to  26. 

Slender  and  pillar-like,  the  diameter  eont^ned  four  times  or  more 
in  the  length;  whorls  of  the  cone  and  last  whorl  costulate,  3  to  5  inter- 
mediate whorls  usually  smooth  or  nearly  so.  Aperture  projecting 
laterally  and  forward;  usually  3  internal  tamellse,  in  the  beginning 
of  the  penultimate  whorl,  therefore  ventral  in  position,  the  superior 
lamella  generally  very  strong,  and  larger  and  longer  than  the  basal. 

Length  19.6,  diam.  4     mm.;    whorls  17 

■    ■    ■'      "    m 


22 


19.2, 

18.7, 


17i 
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Length  17.9,  diam.  3.9  mm. ;  whorls  17 


17.1, 

'      4 

"       17 

17, 

'      4.25  " 

■'       151 

17, 

'      3.9     " 

"       15! 

16.8, 

'      4.2     " 

"       15 

16.3 

'      4 

"       15i 

[May, 


Station  4,  on  the  south  slope  of  Daniels  Mt.  near  the  summit. 
Types  Noa.  112,269,  A.  N.  S.  P.,  collected  by  Pilsbry  and  Daniels, 
August  22,  1910. 

Out  of  20  shells  opened,  16  have  three  lamellae  and  4  have  two, 
the  axial  and  basal.  The  pillar-like  shape,  numerous  whorls,  and 
prevalence  of  a  superior  lamella,  as  well  as  the  deeper  position  of  the 
lamellffi,  are  individually  variable  characters,  yet  in  the  a^regate 
they  may  suffice  to  define  a  race  in  this  group. 

These  Holoapu-as  live  among  rocks  where  there  is  very  little 
xetophytic  vegetation  and  the  heat  is  terrific.  The  type  lot  was 
picked  up  at  about  the  same  elevation  as  Station  5,  but  there  the 
exposure  is  less  calorific,  the  sparse  pifions  and  the  cliflfs  afford 
shade,  so  that  the  soil  retains  some  moisture. 

Holospiras  were  seen  scattered  over  a  large  area  below  and  around 
Station  4. 

HolMpin  MUmalUta  ballopbila  d.  subap.    PUte  Vll,  fin,  3  to  3c. 

The  shell  is  small,  rather  slender,  with  a  lot^  cone;  ab-ongly  costale 
titrougkoui;  usually  having  axial  and  basal  lamellse  within  the  middle 
part  of  the  penultimate  whorl.  Peristome  well  expanded  in  the 
basal  and  columellar  mar^os,  but  scarcely  so  near  the  upper  angle. 

(1)  One  lamella,  the  axial.     3  specimens  =  15%. 

Length  14.2,  diam.  3.8  mm.;  whorls  16 
"      13.3,     "      3.7    "  "      15J 

"      13         "      3.9    "  "      14i 

(2)  Two  lamellae,  axial  and  basal.     13  specimens  =  65%. 

Length  14.8,  diam.  4     mm.;  whorls  15) 

14.6 
14.2 
14 


14 
13.8 
12.6 
11.5 


3.7 
3.9 


15i 
15i 
15 
15i 
14J 
13* 
12i 
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(3)  Three  lamells,  superior,  axial  and  basal.     4  specimens  =  20%. 

Length  13.9,  diam.  3.7  mm.;  whoris  15 J 
"      13,        "      i      "      ■      "      14 

Station  1,  northern  and  eastern  sides  of  Teooalli  Butte,  at  the 
base  of  the  cliff.     Types  Nos.  112,265,  A.  N.  S.  P. 

Twenty  shells  opened  out  of  a  series  of  over  250  show  that  the 
bilamellate  form  predominates.  The  lai^est  shell  noticed  is  14.9 
mm.  long,  the  smallest  11.5  mm.  There  is  rather  wide  variation  in 
sculpture,  but  a  large  majority  of  the  shells  conform  to  fig.  3a  in 
this  respect. 

Holoipira  bllamalUtai  iuolau  n-  mbep.    PUte  VII,  6gii.  i  to  4ii. 

The  shell  is  slender,  with  a  rather  long  terminal  cone;  very  strongly 
ribbed  throughout;  composed  of  many  (13J  to  17^)  short,  convex 
whorls,  the  last  very  shortly  free  in  front.  Peristome  narrow,  only 
very  slightly  expanded.  Only  the  axial  lamella  developed  in  14 
out  of  16  individuals  opened,  the  other  two  having  axial  and  basal 
lamellie. 

Length  15.5,  diam.  3.6  mm.;  whorls  17J 


•      15,        ' 

3.8      " 

'      16 

'      14.9,     ' 

3.5      " 

■      16 

'      14.8,     ' 

3.8     " 

'      16 

■      14.5, 

3.6      " 

'      15 

'      14, 

3.8      " 

■      15! 

'      13.5, 

3.8     " 

'      15 

'      13, 

3.7      " 

'      14J 

'      13, 

3.3     "■' 

'      15) 

'      12.25, 

3.25    " 

'      14 

'      12, 

3.9      " 

•      13J 

'      11.8, 

3.9      " 

'      131  (axial  and  basal  lamells) 

Station  6,  on  the  southeastern  slope  of  the  mountain  south  of 
Big  Hachet  Mt. 

This  form  differs  from  crossei  and  meamsi  by  the  more  slender 
shape,  long  terminal  cone,  more  numerous  whorls  and  strong  sculp- 
ture. It  agrees  with  inlameUata  in  having  many  whorls,  but  diflfers 
by  its  slender  form,  longer  cone,  the  prevalence  of  unilamellate 
shells,  etc.  H.  b.  keliophila  stands  nearest  to  insolala,  but  in  that 
race  the  bilamellate  form  predominates.  It  is  more  conspicuously 
ribbed  than  any  of  the  other  Hacheta  races. 
Holaiplrft  bllamellau  nadui  a.  mbBp.    Flsw  VII,  fl«*.  s  to  Sc. 

The  shell  is  cyiindric  with  a  long  terminal  cone;  composed  of  many 
closely  coiled,  convex  whorls,  all  after  the  embryo  rather  strongly. 
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sharply  costulate;  buff-whitish  except  where  darkened  by  the 
presence  of  the  soft  parts,  the  last  whorl  shortly  projecting;  peris- 
tome narrowly  expanded.  Internal  lamdlse  one  to  three,  but  axial 
and  basal  most  frequent.    75  individuals  opened  from  the  type  locality. 

Southern  and  western  portions  of  Sheridan  Canyon,  at  Stations 
2,  12  and  3.  Types  Nos.  112,268  A.  N.  S.  P.,  from  Station  3,  at  the 
base  of  a  cliff  near  the  mountain  top,  facing  the  mouth  of  Sheridan 
Canyon,  in  company  with  Oreohelix  femssi. 

Specimens  from  the  type  locality  measure  as  follows: 


(1)  Aa  raal 

lamella  only. 

22  individual.  =  29J%. 

Length  16.9, 

diani 

.  4     mm. 

whoris  16 

"      16.6, 

4 

"      17 

"      15, 

4 

"      15i 

"      14.2, 

' 

4 

"      15 

"      14, 

3.7     " 

"      131 

"      13.9, 

4 

"      14J 

"      13.5, 

3.9      " 

"      14 

"      13.3, 

3.8      " 

"      14J 

"      12.2, 

4 

•■      12J 

"      12, 

4 

"      12i 

(2)  Axial  and  basal  tamellie 

48  shells  -  64%. 

Length  18.5, 

diam 

4.25  mm 

;  whorls  17! 

"     16.5, 

4.3        " 

'      15i 

"      16.5, 

4 

■      16i 

"      16.2, 

3.8       " 

'      16 

"      16, 

4 

'      1« 

"      15.5, 

" 

4 

'      15J 

"      15.1, 

4 

■      154 

"      14.2, 

4 

'      15 

"      13.5, 

4 

■      14 

"      13, 

4 

'      14 

"      13, 

4 

'      13! 

"      13, 

3.8        " 

'      14                                     ' 

"      12.2, 

" 

3.9        " 

'      13 

"      12.2, 

3.6       " 

'      12! 

"      12.1, 

" 

4 

'      13 

"      12, 

4 

"      13) 

(3)  Three  lamellffi,  superior 

axial  and  basal.    5  shells  =  6J% 

Length  18, 

diam 

4     mm. 

whorls  17i 

"     17, 

" 

4.3      " 

„     „ 

"     16.5, 

4 

"     16J 

"      16.4, 

4 

16 
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Also  one  shell  which  has  two  basal  lamellffi.  The  upper  partition 
was  broken  away  in  opening,  so  that  the  presence  of  a  superior 
lamella  is  uncertain. 

This  form  stands  nearest  to  H.  b.  tneamai,  but  the  striation  is 
sharper,  not  partially  effaced  on  the  later  whorls  and  the  cone  is  in 
the  average  longer.  The  habitats  of  meamsi  and  inedia  are  rather 
remote  from  one  another,  and  several  other  forms  inhabit  territory 
between  them. 

The  specimens  from  Station  12  are  more  like  meamsi,  the  sculpture 
being  weak  on  the  penultimate  and  next  earlier  whorls.  Out  of 
11  opened — 

2  have  one  lamella,  axial. 

9  have  two  lamellie,  axial  and  basal. 

1  has  three  lamella,  axial,  basal  and  superior. 

Station  2  is  on  the  northern  slope  of  one  of  the  ravines  east  of 
and  running  from  Teocalli  Butte,  at  the  foot  of  an  irregular  pro-  ' 
jecting  bench  of  limestone.  It  is  much  the  lowest  station  where 
shells  were  found  in  the  Hachetas.  The  shells  are  partly  as  rough 
as  those  from  Station  3,  but  some  approach  those  of  Station  12. 
Out-of  21  shells  opened — 

15  have  two  lamellee,  axial  and  basal. 

6  have  three  lamellse,  axial,  basal  and  superior. 

In  size  the  shells  from  Stations  12  and  2  are  about  equal  to  those 
from  Station  3, 
HolMpitft  biUnalUU  iii«arnii  Dill.    Plite  VII.  flgi.  S.  ea. 

HoUispira  (ffapioWcmmo)  meamsi  Dall,  Proc.  U.  8.  Nat.  Mub.,  XVIII,  1895, 

p.  4;  XIX,  1896,  p.  350,  PL  31,  fig,  1, 
Holospira   {Dislomospira)   mtamsi   Dall,   Bartsch,   Proc,  V.  S,  Nat.   Miia.. 
XXXI,  1906,  p.  134. 

Six  shells  of  the  type  lot,  the  measurements  of  which  are  given 
by  Dr.  Bartsch,  measure  H  to  15.8  mm.  long,  4.2  to  4.5  wide,  with 
14  whorls.  Twenty  shells  were  taken  at  our  Station  8,  on  the 
eastern  slope  of  Hacheta  Grande  Mt.  (see  map,  p.  325).  Ten  were 
opened,  3  having  only  the  axial  lamella,  which  is  ver>'  weak  in  two 
of  them;   7  have  axial  and  basal  lamellae.     Measurements  follow. 


gth  17, 

diam 

4.5  m 

n.;  whorls  15;  an  axial  lamella. 

"      15, 

4.5 

'      15;  ajcial  and  basal  lamellie. 

"      14.9 

4.5 

'      14§ 

"      14.5 

4.5 

'      14 

"      14, 

4.3 

'      14;  axial  and basallamellffi 

"      13, 

4 

' 

'      13!;    

"      13, 

4 

,      [3.     ,. 

"      13, 

3.9 

' 

,      12,.    „ 
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Length  12.6,  diam.  4     mm. ;  whorls  13j 
"      12.5,     "      4         "  "      12| 

"     11.3,     "      4        "  "      12;  anaxial  lamella. 

These  shells  connect  H.  crosaei  and  H.  bilamelUUa.  Specimens 
of  intermediate  size  agree  exactly  with  one  of  the  type  lot  of  meamai, 
kindly  lent  from  the  National  Museum.  The  smallest  shells  are 
indistinguishable  from  crossei,  while  the  lai^est  could  not  be  separated 
from  small  bilameUata.  Yet  the  colony  as  a  whole  has  a  certain 
individuality  by  its  intermediate  size,  and  as  the  form  has  been  named, 
we  let  it  stand  as  a  convenient  place  for  crossei-bilamellata  inter- 
grades.  It  is  attached  to  H.  bilameUata  rather  than  to  H.  crossei, 
because  the  prevalent  form,  in  the  small  lot  opened,  is  bilamellate. 
All  of  the  shells  were  collected  in  one  spot  where  the  writer  sat 
resting.  A  lai^e  quantity  could  have  been  gathered  had  time  and 
strength  permitted.  A  few  specimens  are  quite  finely  striate, 
while  others  are  rather  coarsely  ribbed,  like  the  type  of  meamsi; 
still  others  being  intermediate  in  sculpture.  The  sculpture  in 
some  shells  becomes  very  much  weaker  on  the  penultimate  and 
next  earlier  whorls. 

H.  meamsi  served  as  monotype  of  the  subgenus  Haploslet^im 
Dall,  characterized  by  the  possession  of  an  axial  lamella  only.  Bartsch, 
opening  another  specimen,  found  a  basal  lamella  also,  and  concluded 
that  that  lamella  had  been  broken  away  in  opening  the  original 
specimen.  Since  some  fully  adult  examples  are  known  to  have  an 
axial  lamella  only,  it  is  likely  that  Dall's  original  diagnosis  was 
correct  for  the  specimen  he  opened,  while  Bartsch  was  also  right 
as  to  the  shell  he  examined  and  which  we  have  seen. 

HDlolpiT4  OTOIiei  Dall.    FlaM  Vll,  £(■.  T  to  Te. 

Hotospira  crossei  DaU,  Proc.  U.  S.  Nat.  Mus.,  XVIII,  1895,  p.  3;  XIX, 
1897,  p.  348.  Pi.  31,  fig.  2.  Pilsbry,  Man.  of  Conch.,  XV,  p.  92,  PL  23, 
6g.  75;  Moll.  S.  W.  States,  ii,  Proc.  A.  N.  S.  Phila..  1905,  p.  217,  PI.  26, 
fig.  8.    Bartscb,  Proc.  U.  S.  Nat.  Mus.,  XXXI,  1906,  p.  137. 

All  of  the  above  references  were  based  upon  the  origuial  lot,  of 
which  there  are  11  perfect  specimens  in  Coll.  U.  S.  Nat.  Mus.  and  2 
m  Coll.  A.  N.  S.  P.  One  of  these  two  has  a  very  weak,  hardly  notice- 
able fold  on  the  axis,  the  other  has  a  very  strong  but  short  fold 
there. 

The  writer  collected  H.  crossei  at  the  type  locality,  the  summit 
of  Hacheta  Grande.  The  exact  spot,  Station  11,  is  just  off  the 
western  edge  of  the  small  level  tract  at  the  summit,  which  is  marked 
by  a  small  stone  monument.  Being  much  higher,  this  station  is 
less  dry  than  Station  5,  where  the  large  H.  bilanKUata  abounds,  and 
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there  is  decidedly  more  vegetation.  A  few  were  picked  up  on  the 
slope  towards  Station  10,  dead  shells  being  scattered  all  over  the 
upper  500  ft.  or  more  of  this  ascent. 

Sixty  specimens  were  opened,  measurements  of  31  being  given  below. 

(1)  No  axial  lamella,  merely  a  callous  or  very  inconspicuous  node 
on  the  axis  in  the  penultimate  whorl,     15  individuals  =  25%. 
Length  14,     diam.  4    mm. ;  whorls  13 ;  penult,  whorl  smooth. 


"      12.8, 

3.9 

"      13; 



"      12,3, 

3.9 

"      121; 

"     weakribe. 

"      12, 

3.9 

"      12i; 

'          "     smooth. 

"      12, 

3.8 

"      12; 

'          "     strong  ribs. 

"      11.8, 

'       4 

"      12J; 

'          "     weakribs. 

"     11.3, 

3.7 

"      12 

" 

"     11, 

3.6 

"    UJ; 

'          "     smooth. 

"      10.5, 

3.8 

"      11; 

(          "          " 

(2)  Axial  lamella  in  penultimate  whorl  short  and  strong;  no  othei 
lamellffi.    30  individuals  =  50%. 
Length  13,     diam.  4     mm.;  whorls  12J;  penult,  whorl  weak  ribs. 

■'      -"         "      12;        


■  12; 

4 

'      12, 

3.8 

'     11.8, 

3.9 

•     11.8, 

3.8 

'     11.3, 

3.6 

'    u. 

3.9 

'     11, 

3.9 

'     10.8, 

3.9 

'      10.5, 

'      3.7 

'      10.5, 

3.3 

12; 
llj; 
Hi; 
12; 

Hi; 


10}; 

Hi; 


(3)  Axial  lamella  short  and  strong  or  rarely  weal 
within  last  half  of  penultimate  whorl.     12  specun-ens 
Length  13,     diam.  4     mm.;  whorls  13|;pem  tit.  whorl  smooth. 


smooth. 


'    wweak  ribs. 
'  >  smooth 
'/   strong  ribs. 
fi.         <i        « 

a  basal  lamella 

-20%. 


•      13, 

4 

"      13, 

3.8     ' 

"      12.7, 

3.9     " 

"      12.5, 

3.8      ' 

"      12.3, 

3.5      ' 

"      11.1, 

3.8     ' 

"      11, 

3.9      ' 

12!; 
13i; 
12i; 
12; 
12i; 
12; 

iii; 


I 


weak  ribs, 
smooth. 


strong  ribe. 
weakribs. 
last  half  of  pentilti- 


(4)  Axial,  basal  and  superior  lamellce  in 
mate  whorl.     3  individuals  =  5%. 

Length  14,     diam.  4     mm.;  whorls  13;  i>enult.  whorl  weak  ribs. 
"      13,        "      4         "  "      12i;  .   "  "       ■ 

"      12.7,     "      4.1      "  "      121;  ^ 


strong  ribs, 
smooth. 
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The  embryonic  shell,  of  shghtly  over  2  whorls,  is  smooth  and 
projects  nipple-like.  The  following  whorls  of  the  cone  are  strongly 
ribbed,  but  the  ribs  weaken  more  or  less  on  the  cylindrical  part, 
80  that  on  the  penultimate  whori  they  are  often  inconspicuous  or 
almost  wanting  (for  brevity  called  "smooth"  in  the  above  tables). 
There  is  of  course  complete  intergradatioa  in  this  character,  so  that 
the  classification  in  the  table  is  more  or  less  arbitrary.  The  size 
averages  larger  in  shells  with  2  or  3  lamellie,  but  there  are  exceptions. 
It  win  be  understood  that  the  measurements  were  based  upon  shells 
which  to  all  external  appearance  are  adult  or  old.  After  a  careful 
study  of  the  aperture  and  lip,  I  think  that  it  may  be  accepted  as 
certfun  that  the  variations  in  lamells  recorded  above  are  not  depend- 
ent upon  age  of  the  individual. 

At  StatioQ  10,  on  the  northern  slope  of  Hacheta  Grande  Mt., 
a  small  series  was  taken.  All  of  them  have  the  whorls  of  the  cylindric 
portion  smooth  or  neariy  so,  glossy,  the  cone  and  the  last  whorl, 
or  its  last  half,  being  ribbed  as  usual.  Ten  specimens  opened  measure 
as  follows: 

Length  14.2,  diam.  4     mm.;  whorls  14;  axial  and  basal  lamellfe. 


13.1, 

13, 

13, 

12.9, 

12.1, 

il-5, 

11.5, 

U.3V 

10.3, 


4.4 


3.9 
3.3 


■  12 

■  12 

■      12 

'      12 

'     12; 

'      12i 

'      12; 

'      Hi 

'      Hi 

axial  lamella  only. 


This  lot,  by  tl'^  ^'^e  of  some  individuals  and  the  large  number 
(50%)  of  bilamellaV'6  example,  is  intermediate  between  crossei  and 
meamsi  as  it  also  is  '>°  ^^^  elevation  of  the  station.  It  has  a  feature 
of  its  own  in  the  sn^ooth  median  whorls,  parallelled,  however,  by 
some  individuals  of  ."^ossei  from  the  mount^n  top.  None  of  the 
meamsi  seen  are  so  sm^*™**!. 

ZONlTlD.a!. 
Titna  indraUta  nmbUiuta^'*^''''') 

Stations  3,  5  and  8.  j 
Zonltoid*!  mlnnMala  alMboj*"*  f"^)- 


Stations  8  and  11. 


■  Inbrioa  IMOU.). 
Station  8.     Scarce. 


FEIBUSSA01D.S. 
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PnPILLU>.SI. 
Pnpillft  fonoruit  (Sietki). 

Station  11,    Abundant  on  the  summit  of  Big  Hachet  Mt, 

Blflduia  peUnoidk  hDrdsualli  (I^la.). 

Stations  3,  5,  8  and  11. 

A  peculiar  short  cylindric  form,  having  less  convex  whorls,  less 
tapering  spire  and  blunter  summit,  was  taken  at  Stations  3  and  5. 
BiflduU  pilibryas*  Surid. 

Stations  8  and  11. 
BifldarU  aihmnni  Sterki 

Stations  3,  5,  8  and  11. 

vaiJjOniid.2:. 

Vallonia  ionoiana  n,  ap.    Fii.  G.  , 

The  shell  is  very  broadly,  openly  umbtlicate,  width  of  umbilicus 
contained  about  three  times  in  the  diameter  of  shell ;  whitish  corneous. 
First  IJ  whorls  smooth,  corneous,  glossy;  following  whorls  with 
sculpture  of  rather  delicate  riblets  about  38-40  on  the  last  whorl, 
in  fresh  specimens  bearing  irregular  cuticular  extensions;  the  spaces 
between  ribs  delicately  striate,  the  strife  irregularly  anastomosing. 
Whorls  3J,  strongly  convex,  rather  slowly  widening,  separated  by  a 


Fig.  5. — Vallonia  mnorana.     A,  type;  B,  thick-lipped  rorm. 


deep  suture;  the  last  whorl  deeply  descending  close  to  the  aperture. 
Aperture  small,  nearly  circular,  very  oblique.  The  peristome  is 
expanded  and  reflexed,  .slightly  thickened  within  (in  old  specimens 
strongly  thickened);  the  margins  converge  strongly  and  are  con- 
nected by  a  very  short  parietal  cailus  or  are  continuous,  joined 
by  a  thin,  slightly  raised  callus.  The  ample  umbilicus  is  somewhat 
oblong. 
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Alt.  1.1,  diam.  2.7  mm.  (type,  fig.  5A). 
"    1.2,     "      2.6     "    (fig.  5B). 

Summit  of  Big  Hachet  MouEtwn,  Station  11.  Type  No.  112,012, 
A.  N.  S.  P.,  collected  by  Pilsbry,  August  25,  1910. 

This  species  is  abundant  at  Station  11,  in  the  dirt  under  stones. 
It  is  more  closely  related  to  V.  perspectipa  Sterki  than  to  any  other, 
but  it  is  a  very  much  larger  shell.  V.  cyclopkereUa  has  far  finer 
striation.  V.  gradlicosta  has  closer  riblets  and  a  much  smaller 
umbilicus.     V.  aUmla  has  a  smaller  umbilicus. 

Having  collected  and  identified  some  thousands  of  the  Vallonias 
of  Arizona  and  New  Mexico  in  the  last  ten  x^ars,  it  was  a  surprise 
to  find  a  species  which  differs  conspicuously  from  the  three  mountain 
species  mentioned  above.  As  we  have  not  found  V.  sonorana  else- 
where in  our  work  in  southern  New  Mexico  and  Arizona,  it  seems 
likely  that  it  is  a  southern  species  which"  barely  crosses  the  inter- 
national boundary.  As  a  rule,  Vallonias  are  rather  widely  dis- 
tributed snails. 

The  Holarctic  genus  ValUmia  now  comprises  about  25  recent  and 
plebtocene  and  a  half  dozen  tertiarj'  species,  besides  about  a  dozen 
named  varieties.  It  is  likely  that  some  of  these  are  mere  sjiionyms. 
We  have  nine  recent  species  in  the  United  States,  all  of  them  readily 
recognizable,  except  V.  excentrica;  which  is  often  hard  to  tell  from 
■pulcheUa. 

TlllonU  p«np«DtiTa  sterki. 

Station  11,  a  few  specimens  taken  with  the  preceding  species. 

II.  The  Florida  Mountains. 

The  Florida  range  (accent  on  the  i)  is  about  twelve  miles  long, 
with  a  maximum  elevation  slightly  exceeding  7,000  ft.  It  nms  from 
north  to  south.  A  partially  detached  but  adjacent  continuation 
northward  is  known  as  the  "Little  Floridas."  As  in  neighboring 
ranges,  there  is  a  long  ascent  or  mesa  before  reaching  the  base  of 
the  mountains  proper  (5,000  ft.),  characterized  by  a  zone  of  tree 
yuccas.  The  mountains  are  arid  and  rather  barren,  of  limestone  in 
the  middle  towards  the  top,  granitic  southward  and  porphyritic 
northward.  Vegetation  scrubby.  We  noted  as  common  two  small 
species  of  oak,  hackberry,  sotol,  cylindropuntia,  a  broad-leaved 
agave,  etc.     Barrel  cactus  (bisnaga)  was  seen  at  the  foot. 

In  November,  1906,  Mr.  Ferris  and  the  author  drove  out  from 
Deming  18  miles  to  Mr.  Priser's  cabin,  where  there  is  a  small  spring,  in 
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Spring  Canyon.'  Thi3  is  above  the  middle  of  the  west  side  of  the  . 
rai^e.  The  summit  here  projects  as  a  Hmestone  butte,  bounded  by 
cliffs  on  the  east,  north  and  west  sides.  Access  was  gained  to  the  top 
on  the  south  side.  The  flat  summit  is  covered  with  grass,  Fouquieria, 
Cylindropuntia  and  other  cacti,  Agave,  etc.  No  shells.  There  is  a 
fine  outlook,  the  jagged  Organ  Mountains  silhouetted  eastward. 
Around  the  base  of  this  central  summit  we  found  AskmuneUa  walkeri 
and  Son&reUa  by  digging  in  the  soil  among  the  rocks,  where  there  was 
shade.  We  found  only  seven  species  of  snails  in  all. 
SononlU  hwhiuiut  Hon*  n.  Butwp.    Pist*  V.  fiis.  3  to  3c. 

SonoreUa    hachUana.  .  .  .     Florida    Mountains,    Pilsbry,    Proc.    A.    N.    S. 

Phila.,  1905,  p.  257,  PI.  17,  figs.  1-6  (shell),  PI.  20,  ^.  12  (genitalia), 

PI.  23,  fig.  20  (jaw). 

The  shell  is  in  the  average  larger  than  S.  hackUana,  with  less  dis- 
tinct  white    borders   along   the   shoulder    band.     Penis   decidedly 


— A-E,  SonoreUa  hachUana  mloncUleRsis.  A,  genitalia;  B,  C,  penis- 
uapillai  and  end  of  same,  enlarged;  D,  E,  penia-papilut,  tffo  other  individuals. 
F,  G,  5.  h.  flora,  terminal  duels  and  penis-papilla. 

'This  spring  is  pot  indicated  on  the  L'.  S.  G.  S,  Topographic  Sheet  (Deming 
Quadrangle,  edit,  of  Feb.,  1899),  and  as  our  visit  lo  these  mountains  was  unfore- 
seei,  we  did  not  have  the  map.  From  memory  we  would  say  this  spring  is 
opposite  Arco  del  Diablo  of  the  map.  Mr.  Ferriss  had  made  a  flying  visit  to  the 
range  a  year  earlier,  coUectmg  ferns  and  a  few  snails  on  the  a'lope  facing  the 
Little  Floridas. 
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longer,  but  the  papilla  and  epiphallus  only  slightly  or  not  longer 
than  in  hachitana. 

Alt.  16,  diam.  27,  umbilicus  4  mm. 

120  specimens  measure  as  follows,  the  upper  line  being  diameters 
in  mm.,'  the  lower  line  the  numbers  of  specimens  of  each  size: 

22.7    23.7    24    24.5    26    25.5    2B    26.5    27    27.5    28    28.5    29    29.7 
1  1      10      U      18      12      17      16      13       7       3        7       3        1 

The  genitalia  of  S.  h.  fiora  (fig.  6,  F,  G)  resemble  the  same  organs 
in  S.  hachitana,  except  that  the  penis  is  decidedly  and  constantly 
longer,  as  are  also  the  vagina  and  spermathecal  duct.  The  penis- 
papilla  is  indistinctly  annulate  and  tapers  slowly  to  the  apex.  The 
penis-retractor  is  long  and  slender,  attached  to  the  apex  of  the  penis, 
and  enveloping  the  base  of  the  epiphallus.  Measurements  of  the 
organs  have  been  given  on  page  328. 

The  pallial  organs  are  much  as  in  Sonorella  optata,  but  there  is  no 
white  thread  defining  the  secondary  ureter. 

The  sole,  in  alcoholic  examples,  resembles  that  of  SonoreUa  bicipilis. 
It  is  ochraceous  in  the  middle,  pale  gray  at  the  sides.  Back  and 
flanks  dark  slate^ray,  the  tail  fleshy-gray  above,  having  an  indis- 
tinct median  line. 

Jaw  and  teeth  were  described  in  a  former  paper  of  this  series. 

AlhimiMlla  walkeri  Fem».     Plate  V,  Gki  2  lo  2e, 

This  species  was  originally  described  from  a  few  dead  shells.  We 
found  it  living  in  abundance  by  digging 
in  the  soil  among  the  rocks  where  there 
was  shade.  It  lives  in  families  or 
"pockets."  The  snails  are  very  hard 
to  pull,  scarcely  any  coming  out  entire. 
When  they  do,  the  shell  is  very  light 
colored,  pale  ochraceous  salmon  or  pale 
brown  or  entirely  white.  Old  ones  are 
dull,  but  the  best-preserved  adults  have 
Fig.  7.—sp.,  spermatheca.        a  little  lustre. 

The  genitalia  (fig.  7)  have  no  peculiar 

features.    The  ducts*  are  rather  short.     Length  of  penis  3  mm. ; 

epiphallus  14  mm.;    vagina  2.5  mm.;    spermatheca  10  mm.     The 

atrium  is  well  developed  and  the  flagellum  distinct,  though  short 

as  usual  in  the  genus. 
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OrMhaliz  itiigota  v«r. 

Two  broken  and  very  old  "bones"  were  found  near  the  central 
peak  above  the  spring,  where  we  found  Askmunella  and  Sonorella. 
The  largest  one,  evidently  adult,  has  the  periphery  bluntly  angular 
in  front,  becomii^  rounded  on  the  last  half  whorl.     There  are  faint 
traces  of  bands  above  and  below  it.    Spire  rather  elevated.    Height 
10,6,  diam.  17.5,  umbilicus  4  mm.     It  differs  from  0.  s.  depressa 
by  the  angulation  of  the  periphery.     Possibly  an  exploration  of  the 
southern  end  of  the  range,  which  from  a  distance  looks  rather  good, 
would  reveal  living  Oreohelices,  but  we  looked  for  them  in  vain  in 
the  central  and  northern  parts. 
Tb;nnaphOTB  homil  (Osbb). 
VatlonU  peiipeotiTa  stcrki. 
BtBdaria  pUibrjuu  Surki. 
Bifldftiift  ftf  binmii  Surki, 

III.  Peloncillo  Mountains. 
Sonoralla  hashitans  p«loniiill«iiilt  o.  tubsp. 

The  shell  is  a  little  less  depressed  than  hachitana,  with  the  last 
whorl  not  so  deeply  descending,  the  aperture  not  so  oblique  and  a 
trifle  larger. 
Alt.  13.5,  diam.  23.7,  umbilicus  3.8  mm. 
"    12.5,     "      22.8  mm. 
"    11.7,     "       19.6     " 

Peioncillo  Mountains:  Skull  Canyon,  Grant  Co.,  New  Mexico. 
Types,  No.  94,513,  A.  N.  S.  P.,  collected  by  J.  H.  Ferriss,  1907. 

-The  genitalia  (figs.  6A  to  6C,  and  figs.  6D,  E,  penis-papills  of 
other  individuals)  resemble  the  same  organs  in  S.  flora.  The  penis 
is  encircled  by  a  sheath  which  reaches  nearly  to  the  middle.  The  penis- 
papilla  is  slender,  tapering,  and  subannulate  or  rather  strongly 
annulate.  Epiphallus  and  fiageltum  as  usual  in  the  group  of  hachi- 
tana. It  differs  from  S.  hachitana  by  the  decidedly  longer  penis, 
which  has  a  much  longer  basal  sheath.  The  vagina  is  slightly 
shorter  than  the  penis,  while  in  S.  hachitana  and  flora  it  is  slightly 
longer.     Measurements  are  given  on  page  328, 

The  sole  is  fieshy-buff,  of  neariy  uniform  tint,  the  side  areas  not 
distinct.    Back  ashy;  sides  and  tail  flesh-tinted. 

Explanation  of  Plates  V,  VI,  VII. 

Plate  V— Figs.  1,   la,   16,   If.—Aakmundla  meamai  (Dall).    Station  5,  Big 
Hachet  Mts, 
Figs.  If,  Id,  if.—Aehmunetia  menrmi  (Dall).    Station  II.  ■ 
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Figa.  2-2e. — AihmutuUa  toalkeri  Feniaa.     Fbrida  Mte. 

Figs.  3-3c. — SonoreUa  haehHana  flora  n.  aubsp.    Florida  Mta. 

Figa.  i-V}.~SonoreUa  hachitana  (Dall).     Station  7. 

Plate  VI — Figa.  1-ld. — Oreohelix  hachetana  a.  ap.    Cotypes.     Station  II. 
Fig.  2.—0.  h.  cadaver  n.  aubp.    Type.    Station  5, 
Fig.  3, — Oreohdix  ferried  morlicina.     Type.     Station  5. 
Figs,  i,  4a,  4c. — Oreoheliz  Jerrissi  Pils.     Sheila  denuded  of  the  cuticle  and 

cuticular  proceaaes.     Station  3. 
Figs.  5-OC.—0.  ferrissi  Pils.    Cotypes.    Station  3. 
Fig.  5iJ. — 0.  ferristi  Pila.     Young  specimen,  showing  the  embryonic  and 

li  neanic  whorls.    Station  3. 
Fig.  6. — Oreohelix  haehetarta.     Embryonic  and  part  of  the  first  neoDic  whorta 

of  a  paratype.     Station  11. 

Plate  VII — Figa.  \-\d.—Holoiipira  bUameUaUx  Dall.     Station  5.     Topotypea. 
Pigs.  2-3&. — H.  b.  tonga  n.  subap.    Cotype.    Station  4. 
Figa.  3-3c. — H.  b.  heliophila  a.  aubap.    Cotypes.    Station  1, 
Figa.  4,  4o.— W.  b.  tfwoiata  n.  aubsp.    Cotypes.    Station  6. 
Figs,  &~5c. — H.  b.  media  n.  subap.    Cotypea.    Station  3. 
F^.  6,  6a.— if.  6.  meamsi  Dall.    Station  S. 
Fip.  7-7c.— ff.  eroBsei  Dall.    Station  11,    Topotypes. 
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THfiOHlE  DD  GHEISB  ET  SEB  TEEEAIMB  CHISTAllOPHYLLISHB  EW 

gek£ral. 
par  stanislas  meunier. 

Les  Etudes  que  je  poursuis  depuis  de  nombreuses  ann^es  sur  le 
regime  g^ologique  des  profondeurs  de  I'^corce  terrestre  et  qui  m'ont 
amen^  k  une  conception  persoonelle  du  tn^canisme  volcanique^ 
m'ont  mis  progressivement  dana  la  n^cessit^  de  formuler  quelques 
conclusions  sur  le!j  traits  les  plus  g^n^raux  du  m^tamorphisme 
s&limentaire,  ou  normal,  et  sur  le  mode  de  formation  des  rochea 
crista) lophylliennes.  La  distance  qui  s^pare  le  volcanisme  du  m^ta- 
morphisme  est  d'ailleurs,  selon  moi,  treaucoup  moins  considerable 
qu'on  ne  I'imagine  quelquefois,  au  point  que  j'y  vols  avant  tout 
deux  formes  d'une  mfime  disposition  g6n4rale  naturelle. 

Dans  mon  opinion,  en  efEet,  le  volcanisme  et  le  m^tamorphisme 
s^dimentaire  rfeultent  i'un  et  1 'autre  de  la  collaboration  de  deux 
facteurs  ^galement  indispensables:  d'un  c6t4  le  penetration  aou- 
terraine  de  I'eau  et  des  mati^res  comparables,  en  circulation  dans 
des  regions  fi,  temperature  convenablement  eievSe;  et  d'autre  part, 
la  reduction  des  roches  impregn^es,  en  fragments  de  toutes  grosseurs, 
par  le  moyen  de  reactions  mecaniques  engendrfies  dans  la  substance 
de  la  croOte  par  la  contraction  spontan^e  du  noyau  fluide  sous-jacent. 

Le  d^veloppement  simultan^  de  ces  deux  actions  et  la  combinaisonr 
k  chaque  instant  r^alisee,  de  leurs  effets  procure  1 'explication  de  tout 
ee  qui  conceme  la  mani^re  d'etre,  la  composition  et  la  variety  des 
roches  m4taraorphiques,  en  mSme  temps  qu'ils  rendent  corapte  de 
tout  ce  qui  a  trait  au  ph^nom^ne  ^ruptif. 

A  cet  4gard,  et  pour  pr^ciser  la  discussion,  il  est  indispensable 
d'eiiminer  un  point  de  vue  qui  a  cependant,  un  temps,  ralUe  toua 
les  suffrages  et  dont  il  sera  facile  de  d^montrer  I'inexactitude.  C'est 
de  faire  des  roches  cristailophyiiennes  les  produits  d'une  fusion 
ign^e,  touts  pareille  k  eelle  qu'on  realise  en  chauffant  des  creusets 
dans  les  foumeaux. 

Dans  le  nombre  des  travaux  de  ce  genre,  nous  devons  faire  une 
place  aux  recherches  que  MM.  Fouqu4  et  Michel  L^vy  ont  pour- 
suivies  de  1878  il  1891  et  dont  ils  ont  expos^  la  signification  dans 

>  La  Nature  du  24  mat  1902,  p.  3S6,  Parisi. 
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leur  ouvrage  intitule  Synthase  des  MirUraux  ei  des  Roches,  p.  45 
(Paris,  1882).  "Nous  avoQs  entrepris,"  disent-ils,  "  une  s^rie 
d 'experiences  dont  le  r^suitat  est  d'augmenter  conaid^rableraent 
le  domaine  de  la  fusion  puremeat  ignfe.  Les  conclusions  k  tirer 
de  nos  recherches  peuvent  en  effet  se  r^sumer  comme  il  suit:  un 
grand  nombre  de  roches  ^ruptives  anciennes  et  moderaes  doivent 
leur  origiue  k  Taction  exclusive  d'une  fusion,  suivie  d'un  lent  refroi- 
dissement,  les  fumerolles  et  les  agents  volatils  ne  produisant  que 
la  decomposition  ult^rieure  des  nun^raux  primitifs  de  ces  roches, 
leur  action  est  purement  secondaire."  Conclusion  formelle  qui 
repose  sur  ce  raisonnement  que,  si  une  experience  donne  naissance 
k  un  produit  semblable  k  un  mineral  nature!,  la  m^thode  mise  en 
ceuvre  par  1 'exp4rimentrateur  coincide  n^cessairement  avec  le  mode 
op^ratoire  de  la  nature.     Or,  e  'est  14  une  incontestable  imprudence. 

Je  sais  bien  que  la  fusion  ign^e  a  fourni  maintes  "synth^es" 
de  haute  valeur  pour  la  chimie  et  m^me  pour  la  min^ralogie;  je  sais 
bien  que  Mitscherlich  a  d^montre  I'identit^,  avec  la  fayalite  ou 
peridot  ferrugineux,  de  certains  cristaux  contenus  dans  des  laitiers 
m4tallurgiques ;  Ebelmen  a  imit6,  dans  leurs  composition  et  dans 
leur  forme,  le  rubis  balai  et  les  autres  spinelles,  en  faUant  ^vaporer 
la  solution  de  leur  constituants  dans  I'acide  borique,  fondu  au  feu 
des  fours  k  porcelaine;  que  Hautefeuille  a  prepare,  des  cristaux  de 
feldspath  orthose  de  la  m^me  fa<;on,  en  employant  comme  dissolvant 
le  molybdate  de  potasse  liqu^fie  par  la  chaleur  rouge;  que  bien 
d'autres  succfis  out  4t&  obtenus  dans  la  m^me  voie  par  bien  d'autres 
experimentateurs  et  pour  bien  d'autres  min^raux.  Mais  ces  r^sultats 
ne  component  aucune  consequence  dont  puisse  profiter  la  Geologic 
En  conclure  que  les  mineraux  mentionnfe  sont  des  produits  de 
fusion  sfiche  naturelle  c'est  une  erreur  coutre  laquelle  je  n'ai 
jamais  cess^  de  protester,  bien  que  la  plupart  des  g^ologues  aient 
continue  longtemps  k  croire  k  I'origine  des  roches  cristallophyl- 
liennes  par  la  voie  purement  plutonique. 

Quelques-uns  cependant  y  admettent  un  temperament'  par  la 
collaboration  de  "vapeurs  montant  de  I'interieur,  veritables 
colonnes  filtrantes  apportant,  avec  divers  gaz,  des  silicates  et  des 
borates  alcalins."  L'auteur  ne  dit  pas  d'oOi  viennent  ces  col- 
laborateurs  si  opportuns,  ni  comment  ils  se  sont  conserves  en 
profondeur  jusqu'au  moment  d'intervenir,  ni  par  quel  procede  its 
peuvent  traverser  les  roches  fondues  superposeea  et  y  remptacer 
[.  du  XI'  Congrfis  b«o1.  intern,    PP.  692  et  593  in  8°  Slock- 
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d'anciens  ^l&nents  par  des  "^l^ments  juveniles."  Ajoutons  qu'en 
1899,  MM.  Fouqufi  et  Michel  L^vy"  sont  revenus  sans  paraitre  I'eo 
apercevoir  eux  monies  sur  leurs  assertions  pr^c^dentes,  en  relatant 
des  r^sultats  procures  par  le  recuit  de  verres  de  granit  dana  Veau 
»ur6chaujff6e. 

Sans  contester  la  ressemblance  des  rfeultats  artificiels  avec  des 
min^aux  natifs,  U  reste  indispensable  de  constater  que  la  structure 
microacopique  des  roches  cristallophylliennes  est  en  r^alit^,  et  quoi 
qu'on  ait  souvent  suppose,  incompatible  avec  I'hypoth&e  de  la 
fusion  ign^e. 

Nous  Savons  par  les  experiences  de  Sfinannont*  et  de  aes  succes- 
seurs  que,  par  I'effet  combing  de  la  chaleur  et  de  la  pression,  I'eau 
remanie  la  substance  terreuse  des  a^dimeats  et  la  convertit  en 
mjn^raux  cristallisfo  semblables  k  ceux  dont  sont  futs  les  terrains 
cristallophyiliens.  Nous  savoos  aussi  que,  pour  obtenir  ces  r^ultats, 
il  suffit  que  1  'eau  surtehauff^e  solt  port^  k  une  temperature  incom- 
parablement  plus  faible  que  celle  oil  fondraient  les  mati^res  modifi^es: 
c'est  k  300°  seulement  que  Daubr^e,  par  la  decomposition  du  verre 
dans  I'appareil  de  Senarmont,  a  fait  cristalliser  le  pyroxene  diopside, 
comme  Senarmont  avait  dSji  fait  cristalliser  le  quartz.  Nous  savons 
enfin,  par  1 'etude  des  blocs  de  calcaires  stratifies,  rejetes  en  melange 
avec  les  produits  volcaniques  de  la  Somma, — apr^s  leur  sejour 
ephemgre  en  certains  points  du  laboratoire  souterrain, — que  te  re^me 
de  celui-ci  y  s  ei^endre  des  series  de  mineraux  comparables  k  ceux 
que  I'eau  surediaufFee  sait  produire. 

Toutefois,  il  faut  convenir  que  les  rfeultats  de  Senarmont,  con- 
sideres  en  eux  seuls,  et  quelque  admirables,  qu'ils  doivent  nous 
apparalte,  ne  sont  pas  suffisanta  pour  rendre  compte  de  la  difference 
ordinaire  de  composition  entre  les  roches  sedimentaires  et  lea  roches 
cristallines.  A  la  place  d 'assises  formees,  chacune  pour  son  compte, 
de  calcaire,  ou  de  sable,  ou  d'argile,  ou  de  gypse,  ou  de  limonite, 
ou  de  houille,  etc.,  nous  trouvons  des  maasea  dont  chaque  centimHre 
cube  est  d'une  complication  mineralog^que  extreme,  oil  des  mineraux 
tr^  divers  sont  associes  intimement,  temoignant  avant  tout  d'un 
regime  oil  devaient  predominer  les  causes  de  melange,  au  lieu  des 
actions  de  triage,  generatrices  des  dep6ts  stratifies.  Pour  concevoir 
dans  ceux-ci  le  point  de  depart  de  la  derivation  des  roches  cristallines, 
il  faut  evidemment  faire  intervenir  des  fictions  mecaniques  rapprochant 
les  uns  des  autres  dea  materiaux  tout  d'abord  tr^  diatants  et  desor- 
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ganisaut  des  accumulations  homog^Des,  pour  en  ^parpiller  les  debris 
plus  ou  moins  loin. 

II  ae  faut  pas  oublier  it  cette  occasion  que  le  melange  en  propor- 
tions convenabtes  des  roches  s^dimentaires  les  plus  communes, 
foumit  k  1 'analyse  la  m£me  composition  chimique  que  les  roches 
cristallines.  Et  c  'est  pourquoi  nous  assistons  parfois  et,  par  exemple, 
dans  I'epaisseur  de  bouill^res,  qui,  comme  &  Commentry  ont  €prouv^ 
suffisamment  longtemps  un  embrasement  accidentel,  des  produits 
imitant,  en  tout  ou  en  partie,  pour  leur  composition  min^ralogique, 
des  roches  ^ruptives  de  la  cat^gorie  des  laves.' 

Or,  c'est  pr^is^ment  cet  ensemble  de  reactions  qui  parait  avoir 
1u8b£  ses  traces  dans  la  substance  des  formations  m4tamorphiques 
et  cristallophylliennes.  Malgr^  la  dimension  gigantesque  de- ces 
formations,  c'est  dans  1 'intimity  de  leur  structure  qu'on  doit  esp^rer 
retrouver,  comme  k  la  piste,  les  conditions  m6mes  de  leur  Elaboration. 

D'ailleurs,  tout  le  monde  est  d'accord  k  ce  sujet,  au  point  qu'i 
premiere  vue,  la  remarque  semble  bien  inutile.  EUe  n  'est 
cependant  pas  aussi  banale  qu'elle  peut  le  parattre  tout  d'abord, 
car  il  n'y  a  certainement  pas  de  chapitre  des  sciences  g^ologiques 
qui  ait  6t6  aussi  activement  ^tudi^  que  1  'exameb  microscopique  des 
roches  cristallines  pr^alablement  r^duites  en  lames  minces.  Les 
savants  les  plus  distingu4s,  voire  les  plus  illustres,  ont  &  1  'envi  col- 
laborE  k  ses  progr^s  et  les  r^ultats  acquis  sont  de  premiere  valeur 
pour  1 'analyse  des  rocbes  et  pour  leur  determination  min^ralogique. 
MtUB  au  point  de  vue  gfog^nique,  ils  ont  itA  d^formfo  par  I'id^ 
prtoin^ue  de  la  fusion  ign^. 

II  peut  sembler  Strange  qu'on  vienne  dire  en  face  k  la  legion 
innombrable  des  lithologistes :  "Vous  d^crivez  inlassablement  les 
rocbes  les  plus  vari^  et  cependant,  tout  en  y  r^oltant  des 
moissons  infiniment  pr^cieuses  de  faits  capitaux,  vous  ne  les  avea 
pas  comprises.  Vous  avez  m^connu  le  caract^re  essentiel  de  la 
substance  min^rale,  qui  est  d'etre  en  proie,  de  la  maniire  la 
plus  continue,  k  des  modifications  de  composition  et  de  structure; 
qui  se  d^ait  et  se  refait  sans  cesse  par  des  ph^nom^nes  si  internes 
qu'ils  ne  peuvent  €tre  compares  qu'a  ceux  d'oit  r^sulte  la  biologie 
des  tissus  des  plantes  et  des  animaux.  ..."  C'est  pourtant  ce  que 
je  viens  faire  aujourd'hui,  apr^s  avoir  h^sitE  des  ann^. 

On  reconnattra,  en  effet,  que  les  masses  ramen^  k  la  surface  du 
Bol  par  les  bossellements  g^n^raux,  aprds  avoir  subi  le  regime  des 
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laboratoires  souterraina,  sont  svant  tout,  et  au  pied  de  la  lettre, 
de«  produiU  de  trUuration,  resultant  dea  fins  debris  de  mat^riaux  trta 
divers,  malax^  et  p^tris  les  uns  avec  les  autres,  puis  ciment^  entre 
eux  par  une  substance  conjonctive  de  composition  variable. 

Aussi  a-t-on,  certe,  bien  le  droit  de  e'^tonner  qu'une  pareille 
structure,  si  bien  reconnue  et  si  bieu  d^crite  par  tous  les  lithologistes 
du  monde  entier,  n  'ait  pas  f  tut  rejeter  depuis  loagtemps  une  hypoth^ 
tc6s  ant^rieure  &  toute  notion  histologique  des  roches.  Notons 
cependant  en  passant  que  des  faits,  bien  anciennement  apergus 
proclamaient,  jusque  dans  les  laves  volcaniques,  et  au  moment 
m£me  de  leur  extravasement  sur  le  sol,  un  ^tat  different  de  la  fusion 
proprement  dite.  On  avait  constats,  dans  le  sein  de  !a  masse  Buide, 
des  grains  d6}k  parfaitement  solides,  cristallins,  ayant  m6me  subi 
des  deteriorations,  k  la  suite  de  chocs  et  de  froissements.  C'est 
pour  consacrer  cette  circonstance  si  impr^vue  que  Haily  a  appliqu^ 
au  plus  visible  des  min^raux  dont  il  s'agit,  le  nom  caracteristique 
de  pyroxhie:  stranger  au  feu. 

Pour  nous,  ce  nom  exprimera  le  mode  de  formation  du  mineral 
par  voie  mixte  (eau  surechauffee)  et  nous  le  traduirons  par:  ^trai^er 
&  la  fusion  du  creuset  (voie  s^che).  C'eat  comme  si  Haiiy  avait  eu 
I'intuition  de  la  v^rit^  qui  delate  aujourd'hui,  et  le  microscope  nous 
montje  maintenant  que  les  min^raux  plus  fins  que  les  gros  pyroxenes 
n'ont  pas,  plus  qu'eux,  ^t^  formes  par  fusion  s^he.  Comme  eux, 
its  ont  6i^  amends  en  grains  plus  ou  moins  fragmentaires,  anguleux 
ou  Smouss^s,  associ^s  k  des  fluides,  liquides,  vapeurs  et  gaz  com- 
pHm^s,  qui  impr^gnaient  le  magma  general, 

Non  seulement  la  structure  des  roches  cristallines  r^sulte  du 
melange  de  min^raux  dont  le  point  de  fusion,  genSralement  tr^s 
eieve,  est  trds  variable  de  1  'un  k  t  'autre ;  non  seulement  elle  admet  en 
contact  les  substances  qui,  comme  le  quartz  et  le  peridot,  auraient 
par  fusion  r^agi  les  unes  sur  les  autres  et  donntj  du  pyroxene  par  la 
transformation  du  proto  en  bisUicale  de  mafftUsie;  mais  encore  elle 
s'accommode,  comme  nous  venons  de  le  dire,  de  la  reduction  de 
■'immense  majority  des  min^raux  constituants  en  fragments  souvent 
anguleux,  k  cassures  vives  et  non  emouss^es,  si  ^nergiquement 
s^par^s  les  uns  des  autres  que  Ton  n'y  voit  que  tr^  exceptionnelle- 
ment  des  formes  qui,  k  la  rtgueur,  pourraient  se  raccorder.'  En 
outre,  de  tous  cdt^s,  se  pr^sentent  des  plages,  de  quartz,  par  exemple, 
dans  la  substance  desquelles  de  tr^  petits  debris  de  min^raux 
concasses  sont  trfe  exactment  emp&t^s, — Il  peu  pris  comme  les 
elements  des  breches  des  filons  concretionn^s. 
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La  rfusoD  de  cet  €tat  de  choses  nous  apparajt  comme  trte  compr^ 
hensible,  par  Texamea  de  pb^nom^Des  que  nous  ne  pouvons  goq- 
Bid^rer  comme  transitoires,  puisque  leur  a^rie  compose  prfeisSmeDt  un 
acheminemeat  vers  lui,  lis  sent  procurfe  par  des  roches  s^imen- 
taires  peu  m^tamorphis^  et  dont  les  couches  ont  6t£  seulement 
contoum^es,  comme  il  en  existe  beaucoup  dans  les  regions  mar- 
ginales  des  montagnes. 

Dans  le  canton  de  Vaud,  par  exemple,  &  Brent,  auprte  de  Montreux, 
j'lu  recueilli  des  crochons  de  calcaire  argileux  du  lias,  oA  I 'on  voit 
nettement  que  la  torsion  des  couches,  du  reste  k  tr^  petite 
courbure,  a  ^t^  r^aiis^e,  malgr£  le  manque  abeolu  de  plasticity  du 
calcaire.*  X^e  calcaire  a  ^t6  broy^  par  la  deformation,  mats  les  debris, 
parfois  trte  petits,  ont  &t6  exactment  maintenus  en  place  par  leur 
emballage  entre  les  couches  yoisines  et  la  circulation  des  eaux 
eouterraines  dans  le  rfeeau  des  fisssures  produites,  a  combt^  ces 
demidres  par  la  concretion  lentement  op^r^,  de  calcite  et  de  quarts 
cristallins.  Le  ph^nomtoe  s'est  sans  doute  reproduit  une  s^rie  de 
fob  et  c'est  aiusi  que  la  roche  s'est  prc^ressivement  repli^  d'une 
mani^re  tr^  serr^,  jouissant  d'une  fatisse  plasHdU,  de  tout  point 
comparable  k  celle  qui  permet  k  la  glace  des  glaciers  de  se  mouler 
sur  la  forme  des  valines,  dont  ceux-ci  occupent  le  thalweg. 

Le  r^sultat,  produit  sur  une  ^helle  relativement  faible  dans  la 
roche  argtlo-calcaire  de  Montreux,  s'est  developp6  avec  une  intensity 
incomparable  dans  le  gneiss  et  dans  les  roches  analt^ues,  oit  le 
d^veloppement  de  la  schistosit^,  comme  la  production  de  plis  et 
de  contoumements  mextricables,  s'est  accompagn^e  de  la  pul- 
verisation et  de  la  cimentatiou  alternatives  des  fragments  produits 
et  de  plus  en  plus  ecart€s  les  uns  des  autres,  par  le  mouvement 
v^ritablement  p^ristaltique  qui  accompagne  la  progression  souter- 
raine  des  lames  de  charriage. 

En  general,  les  g^ologues  qui  ont  6tudie  tes  lames  de  charriage 
ne  se  sont  gu^re  preoccupfe  d'expliquer  leur  mise  en  mouvement, 
de  d^finir  1  'origine  de  la  force  qui  les  a  deplac^es,  ni  de  prfoiser  « 
leur  progression  a  eu  lieu  en  profondeur  ou  h  la  surface  du  sol.  M. 
Termier,  sans  decider  la  question,  Ifusse  cependant  soup^onner  aa 
preference  pour  cette  demiSre  alternative:'  "  Pour  mon  compte,"  dit-il^ 
"  je  ne  puis  pas  ne  pas  croire  au  passage  sur  le  Brian^ounais,  apr^s  la 
c(Histitution del'eventailfd'une masse pesantealIantderE.£irO.  .  .  . 

■  Le  NalnndMe  dti  15  aotlt,  1897,  p.  189,  Paris. 

'  Quatre  coupes  k  tr&vers  lea  Alpes  fraQco-italiennes,  pp.  427  et  428,  in  Bull. 
Soe.  OM.  Ft.  (4)  11.  1902— Paris. 
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La  masse  peeaote  qui-aurait  ainsi  ramp^  sur  le  Brianconnais,  falsant 
I'office  d'uD  tralneau  ^aseur  .  .  .  etc."  Je  me  borne  k  noter  que 
la  coupe,  que  j  'ai  ins^r^  en  1902,  dans  le  journal  La  NtUurt,  con- 
form^ent  ft  I'mdicatioD  domi^  au  d^but  du  present  travail,  ne 
laisse  aucune  incertitude  quant  h.  mon  c^inion  personnelle.  E3le 
met  sous  lea  yeux  d«  lecteur,  le  d^veloppement  d'un  ph^omdne 
souterrain,  doat  la  cause  dynamique  est  toute  trouv^  dans  la  con- 
traction mfime  du  noyau  terrestre.  Far  cette  coupe,  on  s'explique 
comment  la  superposition  de  terrains  anciens  sur  des  terrains  plus 
r^ents,  est  le  regime  ordinaire, — parce  qu'il  est  n^es8aire,^^ies 
r^ons  montagneuses;  comment  des  paquets  de  roches  support^, 
par  une  g^oclase  faibiement  inclin^e  sur  I  'horizon  et  surmont^  de 
massifs  ^normes  et  puissamment  pesants,  out  sA  gravir  peu  k  peu  la 
rampe  qui  se  pr^sentut  devant  eux  et,  au  moins  en  certains  cas, 
abandonner  leurs  "racines";  comment  ils  ont  da  infltger  k  leur  sup- 
port, et  subir  eux-m€mes,  des  plissements,  des  ruptures  et  des  Scrase- 
mente,  m^angeant  des  debris  de  leure  parties  s^par^s. 

En  g^n^ral  aussi,  on  raiaonne  comme  si  le  ph^nom&ne  m^canique 
4tait  compl^tement  distinct  du  ph^nom^ne  m^tamorphique  et  comme 
Ed,  par  cons^uent,  une  masse  gneissique  charri^  k  un  nombre  quel- 
conque  de  kilom^res  de  son  point  de  depart,  pouvait  fitre  rest^ 
identique  k  ce  qu'elle  ^tait  k  sea  debuts.  M.  Termier  a  ^rit.* 
"Les  actions  m^aniques  d4formeni;  ellea  ne  tranaforment  pas.  Si 
Ton  veut,  comme  moi,  r^rver  le  nom  de  mStamorphisme  h  une 
cause  capable  de  changer  sur  d'^normes  Sp^sseurs  et  d'immenses 
^tendues,  un  terrain  quelconque  en  une  veritable  s^e  cristallophyl- 
Uenne,  il  n'y  &  P^  de  m^tamorphisme  purement  dynamique,  U  n'y 
a  pas  de  dynamo-m^tamorphisme. "  Tout  le  monde  sait  bien  que 
les  actions  m^aniques  qui  d^forment,  en  mSme  temps  ^ihauffent 
et,  dte  lors,  elles  peuvent  et  doivent  determiner  des  e£Fets  chimiques 
au  sein  des  masses  od  elles  s'exercent,  de  telle  sorte  que  I'assertion 
que  nous  venous  de  citer  nous  apparatt  conmie  la  m^connaissance 
absolue  du  ph^nom^ne  naturel.  C  'est  de  la  m€me  cause  que  rfeulte 
I'erreur,  encore  profess^  g^nSralement,  quant  aux  conditions  chi- 
miques dans  lesquelles  ont  6t6  ^laborfes,  et  s'^laborent  encore,  les 
roches  mfitamorphiques,  auSsi  bien  que  les  roches  volcaniques. 

Rappelons  que  les  unes  et  les  autres  constituent  une  longue  s^rie 
de  types,  r^unissant  les  masses  initiales  de  condensation  gazeuse 
aux  d^p6ts  s^dimentaires  mfime  les  plus  rfeents.  Cette  liaison  qui, 
latallophylUenn  C.  R,     XI*  congr.  giol.  intern. 
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eQ^cartsntlatentationd'admettre  des  intemiptions  dans  revolution 
plan^t&ire,  comporte  la  plus  haute  signification  philosophique, 
permet  de  suivre  pas  &  pas  les  transformations  d'une  vase  sablo- 
argileuse  en  schiste  ardoiser,  en  micaschiste  et  en  gneiss:  Evolution 
qui  n'est  qu'un  d^twl  du  d^veloppement  normal  de  la  terre.  Ainsi 
apparatt  la  finality  du  m^tamorphisme,  qui  permet  revolution  plan^- 
taire  sans  alteration  des  conditions  de  continuit4  k  la  surface,  et  par 
une  circulation  verticale  ou  orogSnique  de  la  matifere  des  roches. 

La  penetration  de  I'eau  en  profondeur  resuite  surtout  de  I'en- 
sevelissement  progressif  de  chaque  sediment  sous  I'empilement  des 
dep6ts  qui  lui  succMent. 

Les  mat^riaux  de  recouvrement  exercent  en  effet,  sur  le  sediment 
choisi  comme  exemple,  des  effets  complexes:  par  leur  poids,  lis  lui 
donnent,  suivant  les  cas,  plu.s  ou  moins  de  compacite  et  le  privent 
d'une  fraction  plus  ou  moins  grande  de  son  eau  d'imbibition  initiale; 
par  leur  faible  conductibilite  calorifique,  ils  lui  conservent  un  echauffe- 
ment  qui  va  en  augmentant  au  fur  et  h  mesure  des  progr&s  de 
1  'enfouissement. 

Mais  il  importe  extrdmement  de  constater,  et  nous  ne  saurions 
trap  y  insister,  que  le  milieu  rocheux  sur  lequel  va  a'exercer  la 
collaboration  des  solutions  souterraines  et  de  la  chaleur,  est  soumis 
&  un  regime  essentiellement  mecanique.  Par  suite  des  circonstances 
deja  indiquees,  il  eprouve  des  compressions  inegales  suivant  les 
point  et  diversement  orientees.  La  pesanteur,  qui  determine  la 
compacite,  purement  sedimentaire,  et  qui  apt  de  haut  en  bas,  doit 
Be  composer  avec  les  poussees  tangentielles  derivant  de  la  contrac- 
tion du  noyau  et  dont  la  direction  peut  fitre  consideree  comme 
horizontale.  En  outre,  les  reactions  internes  developpent,  soit  des 
contractions,  soit  des  dilatations,  localisees  les  unes  et  les  autres  et 
variables  selon  les  moments.  De  telle  sorte,  qu  'independamment  des 
deplacements  en  masses,  dont  la  prc^ression  des  lames  de  charriage 
est  la  forme  la  plus  visible,  il  faut  consid^rer  le  deplacement  relatif 
des  elements  rocheux.  II  n'y  a  pas  d'autre  raison  h  chercher  de 
1  'etat,  avant  tout  craqueie,  des  fissures  microscopiques  qui  se  croisent 
en  tous  sens  avec  des  largeurs  et  des  longueurs  diverses.  On  explique 
de  m^me  I'etat  fragmentaire  de  tous  les  mineraux  et  la  relation  de 
contacts,  aouvent  imprevus,  des  edats  dans  lesquels  ils  ont  &t6 
reduits.  En  un  mot,  la  pression  mecanique  vient  s'associer,  de  la 
faQon  la  plus  necessaire,  k  la  pression  physique  des  fluides  d'impr^- 
gnatiou  soumis  k  la  temperature  des  profondeurs,  pour  coostituer  le 
milieu  pifzothermique,  oh  s'accomplissent  tous  les  travaux  du  meta- 
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morpbisme  et  oil  a  lieu,  comme  caa  particulier,  la  gen^  des  terruns 
cristallophylliens. 

L 'ensemble  des  fissures  microscopiques,  qui  constitue  le  ffut  le 
plus '  frappant  des  roches  qui  nous  occupeat,  est  comparable  &  un 
r^au  capillaire,  dans  lequel  les  fiuides  de  profondeur,  eau  sur^chauff^e 
et  autres,  circulent  avec  une  activity  incessantc  et  variable  suivant 
les  points  et  les  instants.  Panni  les  reactions  qui  s'y  dSveloppent 
et  qui  font  assister  1 'esprit  k  une  sort*  d'lTiiussuaceptum  rappelant 
celle  des  tissus  organiques,  on  doit  mentionner  les  pr^ipit^  de 
mat^riaux,  en  lacis  conjonctifs,  des  debris  d^rivaat  de  1 '^rasemeot. 
Et  c'est  pour  cela  que,  dans  les  granits,  par  exemple,  les  gneiss,  les 
micaschistes,  on  voit  de  toutes  parts  de  petits  Eclats  de  mica,  inclus 
dans  des  plages  de  quartz  et  d'autres  substances,  sans  que  la  nettet^ 
de  leurs  cassures  ait  6i4  en  rien  ait^r^e  par  un  ^moussement  ou  par 
un  bourrelet,  tels  qu'en  produirMt  la  situation  dans  un  bain  de 
cristal  de  roche  en  fusion. 

II  va  de  soi  qu'i]  faut  compter,  dans  les  causes  de  modification 
de  ces  ph^om^nes, — outre  la  variation  de  composition  des  courants 
min^ralisateurs,  provenant  de  locality  changeantes, — les  d^place- 
ments  verticaux  d^termin^  par  les  bossellements  g^n^raux,  c'est- 
&-du-e  la  precession  souterraine  des  lames  de  charriage.  Pendant 
1  'ascension  vers  la  surface,  les  conditions  du  milieu  ambiant  s  'adoucis- 
sent  et  les  travaux  min^ralogiques  internes  se  restreignent  jusqu'ft 
s'arrSter.  M^  la  subsidence  compensatrice  de  segments  voisins, 
transporte  dans  ceux-ci  les  conditions  m^mes  que  nous  venoos 
d'indiquer.  De  sorte  que  nous  ne  pouvons  douter  de  1 'existence 
au  moment  pr^is  oil  nous  sommes,  et  dans  des  lieux  convenablement 
situ4s,  de  toutes  le  sconditions  n^essaires  k  1  'Elaboration  des  gndss 
et  des  roches  connexes. 

On  voit  done  que  la  "cataclase"  intense  et  ininterrompue  des 
masses  cristallophylliennes  presents  une  importance  v^ritablement 
dominatrice  dans  toute  I'^conomie  plan^taire.  Celle-ci  a,  comme 
moteur  d^isif,  I 'association  des  actions  m^aniques  aux  influences 
chimiques  et  thermiques  qu'on  a  coasid^res  jusqu'fl  ce  moment 
comme  seules  indispensables,  niant  complStement  !a  part  du  dyoa- 
misme.  REpEtons  que  c'est  seulement  k  cause  du  broyage  et  du 
rebroyage  ince&sants  des  roches  en  voie  d 'Evolution,  que  des  agents 
chimiques,  vEritables  Huides  interstitiels  des  El^ents  minEralogiques, 
peuvent,  par  une  circulation  quasi-moIEculaire,  aller  extraire  peu  & 
peu  des  roches  les  principes  caractEristiques  des  d^p&ts  sEdimentaires 
comme  le  calcure,  pour  y  engendrer  et  y  substituer,  par  une  veritable 
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syath^,  les  tuin^raux  cristallophylliens,  comme  les  feldspaths  et 
les  autres  silico-aluminates  alcalins  et  teireux.  En  1893,  M.  Lepsius 
pr^tendait,*  distinguer  des  Klastogneiw  des  gneiss  ordinaires;  cette 
division  est  compl^tement  illusoire;  on  doit  y  renoncer:  il  n'existe 
que  des  gneiss  de  dislocation. 

En  d^finiUve,  on  est  en  mesure  maintenant  de  suivre  toutes  les 
phases  de  revolution  lithog^que,  depuis  le  d^p6t  qui  s'accumule 
«i  food  d'un  bassin  s^imentaire,  &  travers  tous  les  types  mStamor- 
phiques,  jusque  au  gneiss  et  au  grauit. 

Le  travail  souterrain,  contrep&rtie  exacte  des  fonctions  super- 
ficielles,  reconstttue  unsi  la  mam^re  de  minerai  d'oit  celles-ci  tirent 
les  substances  simples  des  assises  stratifi^.  C'est  ta  constatation 
d  'un  cycle  continu,  dijk  soupQonn^  par  Lyell,  et  les  gtologues  qualifi^ 
d'aetualiaUs,  et  auquel  le  point  de  vue  actitriste"'  donne  une  allure  et 
une  port^  toutes  nouvelles. 

II  importe  d'ajouter  que  la  cataclase  est  iin  ph^nomdne  beaucoup 
plus  considerable  encore  que,  les  faits  precedents  malgre  leur 
ac^)leur,  ne  le  feraient  supposer.  Je  tiens,  en  terminant  ce  travail, 
&  pr^ser  le  rdle  de  ce  phenomdne  dans  I  'histoire  des  roches  extra- 
terrestre,  tenant  k  ne  pas  laisser  passer  cette  occasion  de  souligner, 
par  un  exemple  specialement  frappant,  la  portee  philosophique  et 
la  tecondite  educatrice  de  la  Geologie  Comparee. 

La  structure  brechifonne  d'un  grand  nombre  de  meteorites  a 
fn^^  tous  les  observateurs,  qui  cependant  n'en  ont  pas  compris  la 
haute  signification.  MM.  Fouque  et  Michel  Levy  ont  pense  en 
devoiler  la  cause:  "La  frequence  de  ce  phenom^ne  (les  brfeches 
microECopiques)  dans  les  meteorites  peut  fitre.  disent-ils,"  rapportee, 
soit  k  un  mouvement  explosif,  qui  les  a  lanc^es  dans  I'espace,  soit  h 
I'enorme  pression  qu'elles  subissent  en  traversant  1 'atmosphere 
terrestre,  soit  mSme  k  1 'agglutination  de  parties  individuelletnent 
formees  par  Taction  ignee. "  Voilil,  on  en  conviendra,  un  bien  grand 
luxe  d'explicatjons  pour  un  seul  phenom^ne.  Chacune  des  trois 
bypoth^s  peche  cependant  par  la  base  et  leur  reunion  temoigne 
surtout  chez  leurs  auteurs  d'une  ignorance  absolue  de  1 'economic 
generale  des  meteorites,  dont  ils  n'avaient  sans  doute  etudie  que 
quelques  specimens  separes  et  pris  au  hasard. 

Pour  ma  part,  et  apris  les  notions  que  je  viens  de  r&umer,  sur 
I'bistoire  des  terrains  cristallophylliens,  je  n'hesite  pas  k  declarer 

*  Ein  Beitrag  zut  Lehre  vod  Metamorphismua  des  G^aleines,  in  8°  Berlio. 
»  Stanislas  Meunier:  I'Activlsmci  in  Le  Naluratisle  du  1*  avril  1902  (Paris). 
"  Syoth^  des  Min&aux  et  dea  Roches,  p.  41. 
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que  U  constatation,  u  banale,  de  la  cataclase  cbez  les  m^t^orites 
doit  €tre  rang^  panni  les  faite  les  plus  ^oquente  qui  coaduisent  4 
recoonattre,  dans  les  blocs  de  roches  tombant  du  ctel,  des  debris 
provenant  d'un  seul  et  inline  oq^aoisme  plan^taire  ayant  £volud 
exactement  comme  notre  globe  lui-mfime.  Seules,  en  efet,  les  rfiactions 
acfaiellement  en  cours  dans  la  masse  terrestre  sont  capables  d'expli- 
quer  les  details  de  1  'histolo^e  m^t^ritique.  La  cataclase,  ^tendue 
k  I'histoire  des  m^t^rites,  est  un  argument  nouveau  et  d^cimf  pour 
d^ontrer  la  r^alit^  des  initiales  relations  stratigraphiques  des 
divers  types  de  roches  cosmlques. 

II  y  a  m^me  plus  entiore;  si  1 'observation  de  la  cro&te  terrestre 
Claire  ainsi  leur  histoire,  ces  roches  k  leur  tout  permetteat  de 
pr&iser,  dans  le  m^amsme  du  broyage  orog^nique,  des  details 
que  les  roches  terrestres  £tudi^  seules  sont  en  g^n^ral  impuis* 
santes  k  nous  r^v^ler.  Ce  sont  certaines  m^ttorites  m^tailiques, 
dont  la  malleability  a  permis  1 'inscription,  dans  leur  substance,  de 
r&ictions  m^caniques  dont  s'est  accompagn^  leur  broyage  durant 
les  efforts  tangentiels  de  la  contraction,  ou  systole  plan^taire. 

Sans  m'arrftter  au  cas  bien  connu  de  vfiritables  failles  avec  rejets, 
comme  en  montrent  les  fers  de  Mukerop  (Afrique  Australe)  et 
d'Arispe  (Sonora),  j'ai  en  vue  des  masses,  d'apparence  continue  k 
I'oeil  nu,  et  dont  la  structure  est  cependant  comparable  k  celle  de 
nos  roches  cristallophylliennes. 

Telle  est  la  syssid^re  de  Kodalkanal  (Indes  Anglaises)  dont  le 
t^moigna^e  est  probant.  L'exp^rience  de  Widmanstatten  y  fait 
apparattre  une  structure  que  M.  le  docteur  Latteux  a  rendue  plus 
facile  k  interpreter  par  des  photographies  k  25  diamfetres.  Elle 
consiste  dans  un  f^r^gat,  ou  br^he,  de  grains  m^Uiques  emp&tant 
des  enclaves  lithotdes,  dont  nous  ferons  abstraction.  Les  grains 
m^talliques  appartiennent  k  deux  espdces,  litholc^ques  bien  carac- 
t^ris^  par  la  disposition  relative  des  alliages,  ou  sid^ronickels,  qui 
y  sont  associ^s  et  qui  manifestent  de  touted  parts  des  deformations 
internes  rappetant  celles  que  le  martelage  ou  le  laminage  infligent 
aux  fers  meteoriques  pr^alablement  chauff^s.  Ces  deformations 
sont  pour  nous  des  st^reogrammes  des  compressions  et  des  etiremeats 
eprouvfe,  que  fait  ressortir  leur  liaison  intime  avec  un  r^seau  de 
micro-fissures  rappelant  de  tris  prfe  celui  des  roches  terrestres 
decrit  precedemment.  Le  plus  souvent  courbes  et  anastomos^es 
de  la  fa^on  la  plus  capriciease,  elles  sont  tant6t  fines  et  seulement 
remplies  de  materiaux  charbonneux,  graphite  ou  cohenite,  tantdt 
plus  lai^es  et  occupies  par  des  veines  complexes  et  rubanees.     Les 


,,Googlc 


362  PBOCEBDmos  of  the  acadeut  of  [June, 

d^lin^aments,  rendus  visibles  sur  les  sections  polies  par  Taction  des 
-acides,  nous  font  assister  k  toutes  les  stapes  de  la  disorganisation 
m^anique  des  "figures"  et  nou3  permettent  d'lmaginer  dans  les 
grandes  lignes  1 'allure  du  broyage  orog^nique. 

J'arrSterai^ici,  pour  ne  pas  abuser  de  la  bienveillance  de  I'illustre 
Academy  of  Natural  Sciences  of  Philadelphia,  la  s^rie  des  faits  qui 
appuient  la  conclusion  de  mes  etudes  sur  les  actions  m^caniques  dont 
I'^paisseur  de  la  croflte  planfitaire  est  le  thMtre  d'une  maniSre  inin- 
terrompue.  Comme  on  vient  de  le  voir,  les  effets  en  sont  fwodigieuse- 
ment  diff^rents  par  leurs  dimensions  d'un  point  k  un  autre,  depuis 
le  chamage  en  masse  dont  le  massif  du  Mont-Blanc  tout  entier  paratt 
ne  reprSsenter  qu'un  r^sidu  fort  diminu^,  jusqu'au  craquellement 
presque  mol^culaire,  en  tout  cas  microscopique,  des  ^ISments  min- 
^ralogiques  des  rocbes  de  tous  &ges  et  de  toutes  eateries,  qui 
parviennent  progressivement  k  la  condition  cristallophyllienne. 

L'admission  de  Tactivit^  m&anique  parmi  les  facteurs  essentiels 
tie  la  vie  plan^taire,  est  d'autant  plus  nScessaire  que  la  cause  m^me 
de  cette  d^pende  d'energie  delate  k  nos  yeux  avec  plus  d'6vidence. 
Le  refroidissement  spontan^  du  noyau  terrestre  ne  peut  pas  se  pour- 
suivre  sans  determiner  le  retrait,  k  tendance  centrip^te  mEUS  k  mam- 
festations  tangentietles,  qui  refoule  sans  rel&cbe  la  croQte  k  peine 
form^.  Les  coos^uences  de  ce  remaniement  n  'acqui^nt  la 
totality  de  leur  signification  qu'au  prix  de  la  collaboration  des  pres* 
sions  engendr^es  par  le  r^chauffement  souternun  de  regions  rocheuses, 
pr^alablement  pourvues,  comme  on  I 'a  dit,.de  matSriaux  ^lastiques 
qui  savent  faire  de  celles-ci,  par  I'^l^vation  de  leur  temperature, 
des  agents  d'actioas  mecaniques  centrifuges. 

Ces  travaux  se  r^alisent  selon  un  mode  op^ratoire  harmoniquement 
cordonnS  avec  toutes  les  n^cessit^s  de  la  vie  plan^tMre,  abstraction 
faite,  bien  entendu  des  consequences  individuelles  qui  en  r^sultent 
fatalement.  Car  nous  devons  chercher  &  nous  d^gager  dU  point 
de  vue  personnel,  pour  admirer  I'ordonnance  majestueuse  de  ces 
choses,  dont  seuls,  parmi  toutes  les  creatures,  nous  sommes  admis  k 
contempler  1  'ensemble. 
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BT  HENRY  A.  PILSBRT  AND  JAHES  H.  FERRISS. 

This  paper  and  the  preceding  one  (VI)  contain  the  account  of 
mollusks  collected  in  course  of  our  explorations  in  1910,  from  the 
middle  of  August  to  the  middle  of  October.  The  forms  obtained 
in  the  Santa  Catalina  MountainE  will  be  described  in  connection 
with  the  collections  made  there  by  one  of  us  (Ferriss)  in  1913.  We 
were  ably  assisted  in  the  field  by  Mr.  L.  E.  Darnels.'  Besides  the 
ranges  enumerated  in  the  title,  some  account  is  given  of  several 
minor  hill  groups,  all  in  the  region  south  of  the  Southern  Pacific 
Railroad.  While  this  paper,  with  those  already  published  on  the 
Chiricahua  and  Huachuca  Ranges,  is  monographic  for  the  mollusks 
oF  Arizona  south  of  the  Southern  Pacific,  yet  the  field  is  far  from 
exhausted.  Our  work  is  a  reconnaissance  rather  than  a  complete 
malacolt^cal  survey.  Further  species  will  reward  search  in  the 
southwestern  end  and  outliers  of  the  Cbiricahuas,  the  southern 
Dragoons,  the  Whetstone  Range,  and  the  mountains  around  and 
south  of  Tombstone.  Further  west  we  have  explored  only  small 
middle  sections  of  the  Santa  Rita  and  Balx)quivari  Raises.  Many 
hill  and  mountain  groups  between  Tucson  and  Nogales  remain 
untouched,  most  of  them  doubtless  inhabited  by  endemic  species 
of  Sonorella.  In  the  nearly  waterless  re^on  westward  between 
the  Baboquivari  Range  and  the  Colorado  River,  almost  nothing 
has  been  done  aside  from  some  account  of  the  snails  of  the  Comobabi 
Mountains,  which  we  are  now  giving. 

Going  westward  in  southern  Arizona  from  the  eastern  limit  of  the 
State,  the  general  level  falls  and  the  mountains  become  lower  and 
smaller.  There  b  a  gradual  elimination  of  snails  requiring  a  reason- 
able degree  of  humidity.  AshmuneUa  and  Oreokelix  extend  west  to 
the  Huachucas.  Beyond  that  range  they  disappear.  The  small 
shells  also  abruptly  diminish  in  number  of  genera  and  species,  by 
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elimination  of  the  Transition  Zone  forms.  Holospira,  too,  becomes 
rare.  In  the  Santa  Cruz  River  Valley  it  is  known  by  one  species — 
at  the  present  time,  one  specimen;  and  none  are  known  from  further 
west.  The  spread  of  this  genus  is  not  controlled  by  humidity.  It 
lives  in  the  driest  -and  bottest  situations,  often  at  low  elevations, 
but  it  is  confined  to  limestone  tracts,  and  limited  by  volcanic  or 
metanMHphic  rock.  The  mountains  westward,  in  the  region  under 
consideration,  are  mainly  volcanic,  and  the  stony  tracts  are  therefore 
unsuitable  for  Holospira. 

The  progressive  impoverishment  of  the  fauna  leaves,  in  the  Santa 
Cruz  Valley  and  westward,  a  few  Lower  Sonoran  PupiUida,  ZonUxdce, 
Thymnopkora  (komii),  and  the  true  desert  snail,  SonoreUa.  StmoreUa 
will  live  in  the  most  arid  places,  where  the  rainfall  does  not  exceed 
5  or  6  inches,  so  long  as  there  is  abundant  rock  shelter  and  a  certain 
unount  of  shade,  such  as  the  shadow  of  a  clifi  or  a  small  bush. 
Northern  slopes  are  preferred.  In  exploring  a  new  mountain  or  hill 
in  the  really  arid  country  one  aims  for  the  northern  or  northwestern 
slope  under  the  highest  crags.  If  coarse  talus  or  rock  "slides"  are 
found,  persistent  quarrying  should  produce  Sotwrella.  In  less  arid 
mountains,  such  as  the  Santa  Ritas,  the  most  productive  collecting 
stations  are  in  the  deep,  verdant  canyons. 

The  exact  location  of  collecting  stations,  and  especially  of  type 
localities,  which  we  attempt  in  these  papers,  may  seem  meticulous 
to  many  zooli^ste.  In  humid  areas,  or  in  dealing  with  less  sedentary 
animals,  such  exactness  would  hardly  be  worth  while;  if  a  type 
locality  is  fixed  within  a  few, miles,  it  is  near  enough.  But  here  we 
deal  with  a  region  of  intense  local  differentiation  and  with  creatures 
which  are  often  confined  within  narrow  bounds  by  physical  conditions. 
The  bunt  is  difficult  and  laborious.  The  colonies  are  often  so  small, 
the  country  so  vast,  that,  without  careful  directions,  one  might  make 
a  season's  campaign  in  the  more  complex  ranges  without  relocating 
some  former  find  which  it  might  be  important  to  investigate  further. 
It  is,  moreover,  important  to  show  exactly  what  ground  has  been 
covered,  in  order  that  further  exploration  can  be  made  to  the  best 
advantage,  that  the  unexplored  parts  of  the  ranges  may  be  gone 
over.  In  future  it  will  be  of  interest  to  be  able  to  trace  the  changes 
and  fate  of  the  smaller  and  more  isolated  colonies,  such  as  that  of 
ScmoreUa  eremUa,  which  covers  an  area  of  only  a  few  square  rods, 
many  miles  from  any  other  snail  colony.  We  suggest  that  future 
collectors  continue  our  serial  station  numbers  in  each  range,  instead 
of  beginning  again  at  No.  1. 
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I.  The  Dragoon  Mountains. 

This  range  stands  25  or  30  miles  west  of  the  Cbuicahua  Mountains 
in  Cochise  County,  Arizona.  The  well-known  double-headed  peak 
of  Dos  Cabezas  is  seen  northeastward  and  the  Whetstone  Mountains 
westward,  but  the  Dragoons  are  entirely  isolated  from  other  ranges. 
The  Fearce  mining  district  lies  on  the  east  side.  To  its  proximity 
and  the  demand  for  mme  timber  the  deforestation  of  the  mountains 
is  due.  All  of  the  timber  was  cut  about  25  years  ago,  but  the 
range,  now  forming  the  Dragoon  Forest  Reserve,  shows  good  repro- 
•duction  in  places.  At  present  the  mountains  are  almost  as  bare 
as  the  Dos  Cabezas. 

The  range  is  reached  from  Dragoon  Summit,  a  station  on  the 
Southern  Pacific  R.  R.  at  the  northwestern  foot  of  the  mountains. 
North  of  the  rwlroad  the  "Little  Dragoons"  form  a  low  continuation 
of  the  range.  There  is  a  depression  at  Middle  Pass  (Middlemarch 
Canyon),  where  a  road  from  Tombstone  to  Pearce  crosses  the  range. 
We  did  not  explore  the  southern  half  of  the  range,  below  Middle- 
march,  nor  the  Little  Dragoons  north  of  the  railroad. 

The  mountains  are  formed  of  a  complex  of  limestones  and  igneous 
rock,  the  granites  forming  wild  labyrinths  of  narrow  gorges  aboimding 
in  cliffs  and  falls,  separated  by  inaccessible  crags  and  spires,  which 
gave  a  refuge  to  the  Apaches  thirty  or  forty  years  ago.  The  lime- 
stones, forming  a  large  part  of  the  range,  are  accessible  enough, 
though  rather  abrupt,  and  as  usual  they  proved  much  more  prolific 
of  snails  than  the  granitic  and  andesitic  rocks. 

The  range  was  visited  by  us  (Ferriss,  Daniels  and  PQsbry)  in 
October,  1910.  A  week  was  spent  in  Tweed  Canyon,  where  there  is 
a  small  stream.  The  map  (p.  366)  showing  collecting  stations  from 
Stations  7  and  8  northward  was  sketched  from  high  points  around 
Tweed  Canyon  and  its  northern  amphitheatre.  After  Pilsbry  had 
left,  Ferriss  and  Daniels  moved  south  to  Middlemarch  Canyon, 
and  the  stations  (28-36)  south  of  Station  8  are  located  by  notes 
and  a  sketch  made  by  them.* 

'  The  map  is  intended  solelv  to  show  the  poaitions  of  our  coUectiitg  stationa, 
many  of  which  can  prababhr  be  locat«d  exactly,  and  the  oth»8  approximately, 
by  tne  landmarka  given.  The  contour  lines  merely  show  local  relative  elevation, 
not  absolute  altitude,  and  are  not  consistent  on  different  parts  of  the  map. 
The  summit  midway  bet.we«n  Stations  5  and  12  on  the  northern  ridge  of  tbe 
amplutbeatre  above  Tweed  Canyon  ia  visible  from  the  railroad  at  Dragoon 
:  Summit. 
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Fig-  1- — CoUectinK  Btationn  in  the  Drftgoon  Mountaiiis. 
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The  fauna  of  this  small  range  is  strongly  individualized,  since  all 
of  the  Holospiras  and  larger  Helices  are  .very  distinct  from  species 
of  other  ranges,  even  the  Sonorellas  having  well-defined  concholo^cal 
features.  Like  the  Huachucas,  there  is  (or  was)  an  Oreohelix  of  the 
strigosa  group,  but  hairy  forms  and  the  Radiocentrum  group  are 
wanting.  The  minute  shells  are  all  species  common  to  the  Chiri- 
cahua,  Huachuca  and  other  larger  ranges,  but  the  Transition  and 
Canadian  Zone  species  are  very  sparsely  represented  by  Pyramidvia 
erankhitei,  Cocklicopa  lubrica  and  Vertigo  cotoradensis  arizonenns 
only.    Otherwise  the  fauna  is  purely  Lower  Sonoran. 

The  collecting  stations  are  as  follows: 

Station  1.  Slide  of  heavy,  angular  rock  on  west  ^de  of  cataract 
branch  of  Tweed  Canyon,  below  the  crags  of  this  side. 

Station  2.  Near  the  foot  of  small  ravine  next  west  of  the  granite 
defile  forming  the  outlet  of  the  Tweed  amphitheatre. 

Station  3.  Near  and  at  top  of  ridge  above  Station  2. 

Station  4.  Rim  of  amphitheatre,  western  side. 

Station  5.  Immediately  north  of  small  peak  at  N.  W.  of  amphi- 
theatre. 

Station  6.  Crag  about  half  way  up  mountain  on  east  side  of  cataract 
branch,  overlooking  part  of  Cochise  Stronghold. 

Station  6|.  West  of  Station  6. 

Station  7.  Limestone  ridge  at  the  head  of  Cataract  Branch. 

Station  S.  Higher  up  on  the  same  ridge  eastward. 

Station  9.  East  side  of  the  rocky  bed  of  Cataract  Branch,  near  the 
foot  of  the  (dry)  "falls," 

Station  10.  Bottom  of  eastward  ravine  in  Tweed  amphitheatre. 

Station  11.  Part  way  up  ridge  northwest  of  10. 

Station  12.  High  peak  at  simimit  of  preceding  ridge. 

Station  13.  High  peak  southeast  of  12. 

Station  14.  Middle  of  ridge  running  from  13  to  mouth  of  amphi- 
theatre. 

Station  15.  Near  bottom  of  ravine  north  of  14,  and  further  up  than 
10. 

Station  16.  Arroyo  in  mesa  in  the  mouth  of  Tweed  Canyon. 

Station  17.  Third  small  ravine  west  of  the  large  granitic  spur  in 
Tweed  Canyon. 

Station  18.  Above  Station  17,  and  separated  from  it  by  granitic 
dyke  about  50  yards  wide. 

Station  19.  Below  Station  17. 

Stations  20-22.  Second  ravine  from  lai^e  granitic  spur  in  Tweed 
Canyon. 

Station  22a.  Second  ravine  west  from  Station  2,  lower  part  of 
mountain. 

Station  23.  Second  ravine  west  from  Station  2,  near  summit  of 
ridge.    This  station  and  the  preceding  one  were  not  visited  by 
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PUsbry  and  are  not  plotted  on  the  map.  They  are  believed  to  be 
east  of  the  granitic  spur  (dyke)  on  the  north  side  of  Tweed  Canyon. 

Station  !^a.  Small  hill  in  bottom  of  Tweed  amphitheatre  near 
an  abandoned  arrastra. 

Station  24.  Gully  on  mesa,  running  westward  out  of  Fourr  ranch. 

Station  25.  Foothill  west  of  Fourr  ranch. 

Station  26.  Gully  at  south  fence  of  Fourr  ranch. 

Station  27.  First  ravine  west  of  Cataract  Branch  in  the  igneous 
southern  side  of  Tweed  Canyon. 

Station  28.  Bear  Gulch,  half  way  down. 

Station  29.  Bear  Gulch,  near  its  head. 

Station  30.  Ridge  west  of  Bear  Gulch. 

Stations  31,  32.  East  side  of  Soren  Gulch. 

Station  33.  West  side  of  Soren  Gulch. 

Station  34.  Small  limestone  hill  in  Middlemarch  Canyon. 

Station  35.  Cochise  Peak. 

Stations  36,  37.  Small  limestone  hills  eastward  on  mesa  at  mouth 
of  Middlemarch  Canyon. 

Station  38.  North  side  of  north  ridge  of  Tweed  amphitheatre, 
1  mile  west  of  Signal  Peak. 

Stations  39-42.  Successive  stations  between  the  northern  crest 
of  Tweed  amphitheatre  and  the  northern  foothills  of  the  range. 


BonoiriU  birilli  Klebry,  n.  ap.     PI.  VIII.  See.  3,  3".  3b. 

The  shell  is  strongly  depressed,  umbilicate  (the  width  of  umbilicus 
contained  six  times  in  the  diameter  of  the  shell),  rather  solid;  of  a 
pale  brown  tint,  between  cumamon  and  wood-brown,  fading  around 
the  umbilicus,  having  broad  white  bands  above  and  below  the 
narrow  chestnut-brown  shoulder  band  and  crossed  by  one  or  several 
whitish  streaks,  reminiscent  of  former  peristomes.  The  surface  is 
semimat.  The  initial  oue-foiuth  whorl  is  smooth;  a  brief  stage  of 
coarse  radial  wrinkles  ensues,  followed  by  fine,  short,  interrupted 
radial  wrinkles,  so  short  as  to  be  papillEe  near  the  upper  suture,  and 
sparse,  short  elevations,  arranged  in  spiral,  forwardly  descending 
series.  On  the  second  whorl  these  elevations  become  dbtinct,  rather 
regular  papillse,  which  persist,  in  some  examples,  upon  the  third 
whorl.  The  last  whorl  has  fine  strise  and  microscopic  wrinkling. 
The  spire  is  but  slightly  convex.  The  whorls  increase  slowly,  the 
last  descends  a  little  in  front  and  is  rounded  at  the  periphery  and 
base.  The  peristome  expands  very  slightly  in  its  lower  half,  and  its 
edge  has  a  rusty  tint.  It  Is  thickened  within  by  a  rather  wide  but 
thin  white  callus,  which  shows  as  an  opaque  buff  border  behind  the 
lip.  The  columellar  termination  is  slightly  dilated,  and  the  parietal 
callus  moderately  thick  in  fully  mature  or  old  individu^s. 
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Height  7,  diam.  14.2  mm.;  4^  whorls. 

Genitalia  (Plate  XI,  6^.  3,  3a). — The  penis  is  somewhat  slender, 
slightly  shorter  than  the  vagina,  and  a  trifle  longer  than  the  epi- 
phallus.  It  contains  a  cylindric  papilla  nearly  as  long  as  itself,  trans- 
versely wrinkled  in  the  distal  third  and  roimded  at  the  end  (flg.  3a). 
The  retractor  muscle  is  inserted  on  the  epiphallus  near  its  base. 
There  is  na  fiagetlum.  Length  of  penis  4  mm.;  penis-papilla  3+ 
mm.;  penial  retractor  6  mm.;  epiphallus  3+  mm.;  vagina  5J  mm. 

Dragoon  Mountuns,  from  the  northern  ridge  of  Tweed  Canyon 
to  the  ridges  facing  the  northern  slope  of  the  mountains;  types 
No.  103,097,  A.  N.  S.  P.,  from  Station  38.  Also  taken  at  Stations 
3,  4,  5,  10,  12,  13,  14,  15,  21,  22,  38-41. 

The  shell  in  thb  extremely  distinct  species  reminds  one  a  little 
of  TnchodisciTia.  There  is  no  other  SonoreUa  like  it.  The  embryonic 
sculpture  is  a  modification  of  the  hachUana  pattern.  In  the  genitaha 
it  resembles  S.  bicipitis  of  the  Dos  Cabezas  range  as  much  as  any- 
thing. It  is  abundant  in  the  northern  part  of  the  Dragoon  Range, 
but  Tweed  Canyon  apparently  forms  an  impassable  barrier  to  its 
spread  southward. 

We  rarely  found  SonoreUa  ferriasi  sealed  to  stones,  forming  small 
rings.  Most  living  ones  were  seen  loose  under  stones  or  in  the 
earth,  lying  with  the  aperture  up,  like  Eastern  Helices,  and  sealed 
with  a  somewhat  convex  white  epiphragm.  It  belongs  exclusively 
to  the  limestone  terrain. 

BonorelU  drmgnonaniii  n.  ep.    P>.  VIII,  Bca.  I,  la.  lb. 

The  shell  is  rather  depressed,  umbilicate  (the  umbilicus  contained 
&\  times  in  diameter  of  the  shell),  thin,  somewhat  translucent,  pale 
huffy  brown,  with  whitish  bands  on  both  side's  of  a  chestnut-brown 
band  at  the  shoulder.  The  spire  is  low,  conic,  whorls  4J,  moderately 
convex.  First  one-third  whorl  smooth,  followed  by  a  brief  stage 
of  coarse  radial  wrinkles,  continuing  loi^st  near  the  lower  suture, 
and  succeeded  by  papillie  and  short,  vermiculate  radial  wrinkles, 
interrupted  by  short  wrinkles  in  a  spiral  direction,  which  on  the 
lower  part  of  the  whorl  bear  epidermal  bristles,  beginning  on  the 
latter  half  of  the  first  whorl,  and  continuing  throughout  the  embryonic 
and  neanic  stages  as  far  as  the  end  of  the  third  whorl.  It  is  suc- 
ceeded by  an  excessively  minute  vermiculate  sculpture,  which 
rapidly  becomes  fainter  and  disappears  on  the  last  two  whorls, 
which  are  glossy  and  nearly  smooth  except  for  fwnt  growth  lines. 
Last  whorl  wide,  descending  in  front.  Aperture  very  oblique, 
round-oval.     Peristome  thin,  very  narrowly  expanded  throughout. 
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a  little  recurved  below;    the  mar^ns  approaching,  parietal  callus 
short,  thin  except  in  old  shells. 

Alt.  11.25,  diam.  19.5,  att.  aperture  10.5,  diam.  9.25  mm. 
"    12  "      20.5,    "        "        11,        "     9.25    " 

Back  dusky,  tentacles  dark,  sole  pale  yellowish,  with  faint  longi- 
tudinal lines,  demarking  the  areas,  near  the  tail. 

Genitalia  (PI.  XI,  figs.  4,  4a,  No.  103,093,  from  Station  29).— 
The  penis  is  large,  cylindric,  encircled  by  a  small  muscular  sheath 
at  the  contracted  base,  its  retractor  muscle  inserted  upon  the  apex 
of  the  penis  and  the  base  of  the  epiphallus.  The  walls  of  the  penis 
are  thin.  Papilla  (fig.  4a)  nearly  as  long  as  the  penis,  stout,  cylin- 
dric, having  obliquely  longitudinal  corrugation  near  the  end,  the 
apex  being  obtusely  conic  with  terminal  pore.  The  fiagellum  is 
longer  than  usual.  Epiphallus  is  about  equal  to  the  penis  in  length. 
The  vagina  is  decidedly  shorter  than  the  penis.  The  duct  of  the 
gpermatheca  is  very  long. 

Length  of  organs  in  mm.: 

No.  103,093.— Penis,  10;  epiphallus,  10;  fiagellum,  1.3;  papilla, 
8;  va^pna,  6;  spermatheca  and  duct,  39. 

No.  103,094.— Penis,  11;  epiphallus,  9;  fiagellum,  1.3;  papilla, 
7.5;  vagina,  7. 

The  jaw  is  h^hly  arched,  with  five  broad,  unequal  ribs. 

Dragoon  Mountains.  Types  from  Station  28,  Bear  Canyon,  No. 
103,094,  A.  N.  S.  P.,  collected  by  Ferriss  and  Daniels,  November,  1910. 
Also  at  Station  29,  south  of  the  Huzzar  Mine,  in  the  same  vicinity. 

This  species  is  related  to  Dos  Cabezas  species  by  the  position  of 
the  insertion  of  the  penis-retractor,  the  cylindric  penis-papilla  and 
the  short  vagina.  It  differs  from  all  of  these  in  its  very  lai^  and 
d)6ferently  sculptured  penis-papilla,  and  the  thin  shell,  with  rounded 
aperture  and  minute  granulation  and  hairs  on  the  neanic  whorls, 
and  a  different  pattern  on  the  embryonic  whorls.  It  is  not  closely 
related  to  any  species  of  the  ranges  further  west. 

Other  specimens,  topotypes,  from  Station  28  measure: 

Alt.  11,     diam.  21     mm. 
"    11.3,     "      20.5     " 
"    10.8,     "       19 
"    10.2,     "       18.5     " 

Specimens  from  Station  29  measure : 
Alt.  10.9,  diam.  20     mm. 

"    10.3,     ■'       18 

"    10,        "      20 

"     9.        "       17.3     " 


,y  Google 


IDIS)  NATUEAL  SCIENCB8  OF  PHILADELPHIA.  371 

lonmsUa  spMh*  d  >p.    Pi.  viii,  Ov-  2.  2a,  2b. 

The  shell  is  depressed,  with  low,  conoidal  spire,  umbilicate  (the 
width  of  umbilicus  contained  nearly  9  times  in  the  diameter  of  the 
shell),  extremely  thin;  mat  Isabella  color  above,  paler  below,  glossy 
and  diaphanous  in  the  central  half  of  the  base,  encircled  by  a  narrow 
chestnut>brown  band  above  the  periphery.  Whorls  4  J,  the  embryonic 
shell  cwnprising  1^;  sculptured  like  that  of  S.  dragoonensis.  The 
neanic  whorls  are  very  minutely  crinkled  and  closely  set  with  short 
bristles  in  irr^ular  oblique  lines.  About  110  of  these  bristles  stand 
on  one  square  millimeter,  on  the  upper  surface  of  the  last  whorl  in 
front  of  the  aperture.  The  bristles  are  rather  delicate  on  the  last 
whorl,  and  in  cleaning  the  shell  they  are  likely  to  be  removed  in 
large  part.  The  last  whorl  is  wide  and  descends  rather  deeply  in 
front.  The  aperture  is  very  oblique,  subcircular.  Peristome  thin, 
the  upper  and  outer  margins  very  narrowly  expanding,  basal  mar(pn 
slightly  recurved,  columellar  mai^n  dilated,  running  forward.  The 
ends  of  the  peristome  converge  strongly,  and  are  connected  by  a 
very  thin,  short,  parietal  film. 

Alt.  10.25,  diam.  16.8,  width  of  umbilicus  1.9,  aperture  8.5  x  9.7  mm. 
"    10  "     17  mm. 

Genitalia  {PI.  XI,  figs.  5  to  5c). — The  penis  is  short  and  very  thick, 
cylindric,  obtuse  at  the  ends,  much  shorter  than  the  v^ina.  It 
has  very  thin  walls,  and  is  filled  by  a  thick,  fleshy  papilla  (fig.  5a). 
This  is  thick-walled  with  a  rather  large  cavity  having  plicate  walls 
so  that  it  is  star-shaped  in  section  (fig.  56).  At  the  upper  end  of 
its  cavity  there  is  a  short,  conic  nipple  (fig.  5c);  at  the  distal  end  of 
the  papilla  the  cavity  opens  by  a  transverse  slit.  The  retractor 
muscle  of  the  penis  is  inserted  on  the  epiphallus  near  the  penis. 
The  epiphallus  passes  imperceptibly  into  the  vas  deferens.  There 
ia  no  JlageUum.  The  lower  end  of  the  vagina  is  swollen,  having 
thick,  fleshy  walls.  The  oi^ans  measure  as  follows:  Penis  7, 
penis-papilla  5,  retractor  muscle  S,  vagina  11  mm. 

Dragoon  Mountains,  the  types  from  the  southern  or  Cataract 
branch  of  Tweed  Canyon,  at  Station  9,  on  the  east  side  of  the  rocky 
bed  near  the  foot  of  the  "falls,"  No.  111,529.  Also  found  at  Station 
1,  a  large  slide  of  heavy,  angular  stoiie  further  north  on  the  same 
branch,  rather  high  on  the  west  side  of  the  ravine,  under  the  great 
crag.  A  few  dead  shells  were  found  at  Station  27,  in  a  gulch  of  the 
rugged  south  wall  of  Tweed  Canyon,  and  at  Station  10,  on  the 
eastern  ridge  of  the  amphitheatre  of  upper  Tweed  Canyon. 


,y  Google 


372  PB0CBEDINQ8  OF  THE  ACADEHT  OF  [June, 

This  species  is  somewhat  related  to  S.  dragoonenma,  but  differs 
by  its  smaller  size,  thinner  shell,  decidedly  smaller  umbilicus,  and 
by  having  the  last  whorl  densely  hairy,  the  hairs  extremely  short 
and  close.  S.  apache  differs  from  S.  dragoonenais  rather  conspicuously 
in  soft  anatomy.  The  penis  is  shorter  with  a  differently  constructed 
papilla;  there  is  no  flagellum;  the  vagina  is  much  longer  and  is 
strongly  swollen  at  the  base.  The  anatomical  characters  of  both 
have  been  examined  in  several  specimens  from  different  stations. 

The  delicately  hwry  periostracum  will  serve  to  separate  S.  apache 
from  other  species  of  the  genus.    It  is  an  extremely  distinct  species. 

Its  home  is  among  the  great  crags  around  Cochise  Stronghold,  a 
favorite  resort  of  the  Apaches.  Station  10  is  some  miles  northward 
of  the  other  stations  and  at  a  somewhat  greater  elevation. 

S.  apache  was  found  only  in  igneous  or  metamorphic  rock,  never 
in  the  limestone.  It  was  not  found  sealed  to  the  rock,  nor  were  any 
white  circles  seen  on  the  rocks  it  inhabits,  thus  differing  from  nearly 
ail  other  Sonorellos  collected  by  the  authors. 

Other  specimens,  from  Station  1,  measure: 

Alt.  10.5,  diam.  17.5  mm. 
"    11,       "      17       " 
"     9.2,     "      15       " 
"      8.8,     "       14       " 

Station  1  is  conspicuous  from  the  hillside  on  the  east  side  of  the 
mouth  of  Cataract  Branch,  as  a  long,  bare  streak  in  the  dense  brush 
which  clothes  the  slope  below  the  crag  at  the  west  side,  some  distance 
up  the  ravine,  and  rather  high  on  the  side.  One  living  shell  and 
numerous  "bones"  were  found  by  quarrying  in  the  heavy  rock  of  the 
slide.     More  living  shells  were  taken  at  Station  9,  the  type  colony. 

The  largest  shell  seen  is  a  dead  individual  from  Station  27,  measur- 
ing 18.5  mm.  in  diameter. 

OlMhtllX  ItriKOM  vor. 

A  young  dead  specimen  was  found  at  Station  2,  under  a  stone,  and 
two  fragments  of  the  last  whorl  at  Station  13;  both  in  the  limestone 
region,  but  at  very  different  elevations.  Station  2  being  only  a  hundred 
feet  or  so  above  the  bed  of  Tweed  Canyon,  13  on  the  highest  peak 
of  its  rim.  The  largest  fragment,  half  of  the  last  whorl  of  an  adult 
shell,  has  a  diameter  of  18.5  mm.  It  shows  a  slight  peripheral  angle, 
otherwise  resembling  0.  a.  depressa  Ckll. 

This  Dragoon  species  seems  from  the  fragments  to  be  a  more 
depressed  shell  than  the  extinct  Oreohelix  of  the  Florida  Mountains, 
but  it  may  be  the  same  as  the  Huachucan  race. 
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As  we  searched  the  rai^e  carefully  for  Or&Aelix  after  findii^  one 
OD  the  first  day,  it  is  probably  extinct,  not  surviving  the  destruction 
of  the  woods.    There  remains  a  possibility  that  it  may  survive  in 
some  part  of  the  mountains  not  covered  by  our  collecting  stations. 
ThjianophBt*  konll  iCabb). 

Stations  2,  3,  6,  6},  10,  11,  18,  all  in  the  limestone  region  north 
of  Tweed  Canyon. 

DBOOOPTIcai. 

Holospira  is  rarely  if  ever  found  on  igneous  or  metamorphic  rock ; 
and  as  the  Dragoons  are  traversed  by  many  dykes,  the  limestone 
areas  where  Holospiras  live  are  divided  by  tracts  barren  of  these 
snuls.  This  has  resulted  in  the  differentiation  of  several  species 
which  though  variable  do  not  intergrade,  so  far  as  we  know.  In  the 
Hacheta  Range  the  limestone  is  continuous,  and  while  there  has 
been  a  good  deal  of  differentiation,  the  several  extreme  forms  are 
connected  by  those  intermediate  in  structure  and  location. 

It  must  be  admitted  that  our  knowledge  of  the  Dragoon  Holospiras 
is  fragmentary.  The  whole  foothill  region,  where  they  abound, 
needs  attention.    They  are  easily  found,  and  in  large  numbers. 

SolOiplra  dUllalll  n.  Ip.     Pi.  XIV.fiiL  l  to3a. 

The  shell  b  cylindric,  the  upper  fourth  (or  third)  tapering  to  the 
slightly  mamillar,  obtuse  summit.  Tilleul-buff,  becoming  darker 
towards  the  summit.  Nearly  2\  embryonic  whorls  are  smooth; 
then  slightly  retractive  axial  ribs  appear,  rather  low  and  delicate 
on  the  first  neanic  whorl,  after  which  they  become  strong,  widely 
separated,  oblique  (retractive)  on  the  conical  portion,  still  more 
widely  spaced  and  vertical  on  the  cylindric  portion  of  the  shell, 
where  the  summits  of  the  ribs  are  more  or  less  irregular  from  breakage 
due  to  beii^  in  part  hollow  there.  On  the  penultimate  whorl  there 
are  13  ribs  (more  or  less).  On  the  last  half  of  the  last  whorl  the 
ribs  become  closer  (or  many  may  be  interposed).  The  whorls  are 
rather  strongly  convex,  the  last  one  tapering  downwards,  being 
compressed  below  the  periphery;  base  rimate  but  not  perforated. 
The  last  fourth  of  the  last  whorl  is  somewhat  strughtened  but  not 
built  forward  beyond  the  level  of  the  ventral  face  of  the  shell.  Aper- 
ture rounded-ovate.  Peristome  narrowly  expanded  except  at  the 
upper  outer  angle,  where  it  is  simple  and  obtuse.  The  axis  is  rather 
slender,  subequal  except  at  the  ends.  In  the  last  part  of  the  penult 
and  first  part  of  the  last  whorl  there  is  a  strong,  short,  obtuse  colu- 
mellar  lamella  close  to  the  base;  a  parietal  lamella,  much  longer 
and  usually  strong  (and  frequently  a  smaller  basal  lamella). 
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Length  11.5,  diam.  3.5  nun.;  12}  whorls. 

Dragoon  Mountains,  Cochise  County,  Arizona,  from  Tweed  Can- 
yon to  the  northern  end  of  the  range,  on  limestone,  under  stones, 
dead  agaves,  sotols,  etc.  Type  locahty  Station  No.  2,  Tweed 
Canyon,  No.  112,199,  A.  N.  S.  P. 

They  live  on  the  most  exposed,  hottest  slopes,  often  in  great 
profusion,  but  are  not  found  on  the  mesa,  where  H.  campestris 
occurs. 

This  beautiful  snail  is  very  distinct  from  all  of  our  species  by  its 
strong,  rude,  widely  spaced  ribs.  One  of  the  northwest  Mexican 
Holospiras,  H.  minima,  has  the  same  type  of  sculpture,  though  less 
coarse  than  in  the  typical  H.  danielai,  which  is  the  most  strongly 
costate  species  known. 

Like  other  Arizonian  Holospiras,  the  internal  lamella  are  variable, 
two  or  three  (parietal  and  axial,  or  parietal,  axiaJ  and  basal)  being 
developed.  Otherwise  the  chief  variation  is  in  the  number  of  ribs, 
and  also  in  size. 

Twenty  specimens  of  the  type  lot,  opened,  taken  at  random, 
measure  as  follows; 

Length  12,    diam.  3.6  mm.;  whorls  13;lamellEe2. 


"      U.7, 

3.7    " 

13; 

'     3. 

"      11.5, 

•      3.4     " 

12!; 

■    3. 

"      11.3, 

'      3.3    " 

12); 

'     2. 

•■      11.2, 

3.5    " 

12; 

'     3. 

■■      11.1, 

3.3    !• 

12; 

'     2. 

"      11, 

■       3.8     " 

iij; 

'     3. 

"      11, 

■       3.4     " 

12); 

'     3. 

"      11, 

'       3.3     " 

12; 

'     3. 

"      11, 

•       3.3     " 

'      12); 

•     2. 

"      11, 

'       3.3     " 

■       12; 

'     3. 

"      10.8, 

3.3     " 

11}; 

'     3. 

"      10.5, 

3.2     " 

12); 

'     2. 

•■       10.2, 

3.7     " 

12; 

'     2. 

"       10.2, 

3.3     '■ 

12; 

'     2. 

"       10.2, 

3.3     " 

12); 

■     2. 

"       10.2, 

3.2     " 

12; 

'     2. 

"       10.2, 

3.1     " 

12; 

'     3. 

"       10, 

3.2     ■■ 

11); 

•     2. 

9.7, 

3.2     " 

11); 

'     2. 

The  smallest  shell  noticed  in  the  tjiw  lot  measures  8.2  x  3.2  mm., 
with  10  whorls.  The  trilamellate  shells  are  slightly  outnumbered 
by  those  with  two  lamellie,  forming  45  per  cent,  in  the  lot  measured; 
but  this  may  be  accidental.  Three  lametlfe  predominate  in  the 
larger  shells,  two  in  the  smaller. 
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The  sculpture  is  less  variable  in  this  lot  than  in  some  others. 
Ten  specimens,  taken  at  random,  have  10,  12,  12,  13,  13,  13,  15,  17, 
17,  17  ribs  on  the  penultimate  whorl.  These  fairly  represent  the 
lot,  so  far  as  can  be  told  without  extensive  counting.  None  counted 
have  more  than  17  ribs  (see  PI.  XIV,  figs.  1,  la,  Ih). 

Station  3  (summit  of  ridge  above  Station  2),  but  west  of  where 
the  trul  crosses  ridge).  Shells  exactly  like  those  of  Station  2,  but 
perhaps  a  little  more  variable  in  size,  length  9  to  12)  mm.  in  extreme 
specimens. 

Station  4  (summit  of  ridge  further  northwest,  several  hundred 
feet  higher  than  Station  3).  These  shells  are  conspicuously  larger 
than  at  Stations  2  and  3.  Part  of  the  shells  are  typical  in  sculpture, 
but  in  most  of  them  the  ribs  are  much  mere  numerous,  cloaer,  smooth, 
and  more  regularly  spaced.  These  close-ribbed  shells  agree  with 
those  from  Station  5  and  from  Station  12,  a  peak  on  the  oppo^te 
(east)  side  of  the  lim  of  the  amphitheatre  of  Tweed  Canyon.  Proba- 
bly the  close-ribbed  type  of  shell  extends  around  the  whole  rim 
from  Station  4  to  Station  12. 

Two  out  of  fifteen  opened  have  3  tamellfe  (both  having  many  ribs), 
aiid  three  have  only  the  columellar  lamella  (ribs  few).  The  rest, 
including  both  many-  and  few-ribbed  shells,  have  2  lamelhe.  This 
lot  was  picked  up  in  several  places  along  the  summit  of  the  narrow 
ridge,  perha[>s  in  an  area  of  20  x  100  yards.  It  therefore  may  com- 
prise  several  colonies,  and  we  cannot  now  tell  whether  fine-  and 
coarse-ribbed  shells  occur  actually  together  or  not.  There  may  be 
12-15  ribbed  colonies  and  20-30  ribbed  colonies,  or  possibly  both 
sorts  may  live  together.  The  measurements  give  extremes  of  sue 
and  are  from  "selected"  shells. 


12.5, 

diam.  4.1  mm.;  whorls  123 

lamelliB  3 

rib,  21 

12.3, 

"      12 
"      12 

"      2 

"     24 

12.3, 

"      1 

"     15 

12, 

'.',      '•' 

"      12 

"       2 

"     14 

11.8, 

"      11 

"       1 

"     22. 

11.8, 

„      12. 

"       2 

"     25. 

11, 

"      3.8 

"      12; 

"       2 

"     13. 

11, 

"      11! 
"      111 

"       2 

"     24. 

10.7, 

"       2 

"     30. 

10.2, 

"      3.5 

'          "      Hi 

"       1 

"     12. 

9.6, 

"      3.5 

"     11; 

"       2 

"     15 

Station  6  (north  of  summit  of  peak  north  of  Station  4).  Shells  are 
like  the  fine-ribbed  ones  from  Station  4.  No  really  coarse-ribbed 
forms  were  taken.    Extreme  and  average  shells  measure  as  follows: 
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4    mm. 

whorls  12J; 

lamelte  1 

ribs  27. 

3.7     " 

"     11  ; 

"      2 

"     16. 

3.9     " 

"      12  ; 

"      1 

"     29. 

4 

"     12 

"      2 

"     38. 

4.2     " 

"    lU; 

"      2 

"     16. 

3.9     " 

"    iij; 

"      1 

"     21. 

i,  Sgs.  3, 

3o).    la  the  thu^  ravme  west  of  the 

Length  12.3,  diam.  4 
11.5, 
11.3, 
11.2, 
10.8, 
10,  - 


granitic  spur  on  north  side  of  Tweed  Canyon,  above  a  dyke  <^  igneous 
rock  about  50  yards  wide.  Below  this  dyke,  at  Station  17,  Holospira 
campestris  cochieei  is  found.  A  deep  gulley  or  "wash"  eictends 
from  the  ravine  upon  the  mesa.  The  shells  at  Station  18  are  a 
little  more  finely  ribbed  than  typical  H.  danidsi  and  to  that  extent 
approach  H.  campestria  cochiaei.  Out  of_  16  opened,  9  shells  have 
3,  and  7  shells  have  two  internal  lamells.  Measurements  follow. 
Length  11.3,  diam.  4    mm.;  whorls  12J;  lamellse  2;  ribs  22. 


•   11.3; 

'      3.7 

"      12; 

"       3 

"    28. 

'    11, 

'      4 

"      11; 

"      2 

"    13. 

'    11, 

•      3.9 

"     12J; 

"       2 

"    16. 

•      10, 

'      3.5 

"    11; 

"       2 

"    22. 

'      10, 

'      3.3 

"  111! 

"       3 

"    26. 

'      10, 

'      3.3 

"       3 

"    18. 

'        9.7, 

'      3.5 

"     11; 

"       3 

"    22. 

'        9.5, 

'      3.3 

"     11; 

"       3 

"    21. 

'        9.5, 

'      3.2 

"      11; 

"       2 

"    28. 

9, 

'      3.3 

"     10); 

"       3 

"    24. 

Station  20  (mouth  of  the  second  ravine  west  of  granitic  spin-, 
Tweed  Canyon).    Sheila  similar  to  the  preceding  lot. 

SteUion  SB  (bed  of  the  same  ravine  several  hundred  yards  above 
the  mouth).  Shells  similar,  but  averaging  larger,  though  some 
are  equally  small;  lamellte  one  or  two. 

Length  12.5,  diam.  4     mm.;  whorls  12|;  ribs  16. 
"      10.7,     "      3.9    "  "     Hi;    "    20. 

"      10,        "      3.5    "  "     111;    "    22. 

Specimens  from  the  southeastern  part  of  the  upper  amphitheatre 
of  Tweed  Canyon  have  mUy  one  or  two  lamelke  (parietal  and  axial), 
those  with  one  slightly  predominating.  The  parietal  lamella  is 
moderate  or  small  when  developed.  They  are  also  perceptibly 
stouter  in  figure  than  the  types,  and  the  number  of  ribs  is,  in  the 
main,  greater. 

Slaiion  10  (floor  of  the  upper  amphitheatre  of  Tweed  Canyon, 
southeastern  branch).  Not  a  favorable  station  for  Holospira,  being 
shaded  by  a  dense  growth  of  shrubs  and  trees.  A  few  specimens 
taken  have  one  or  two  lamellEe,  and  the  aperture  is  built  forward 
further  than  in  the  types.     Ribs  as  in  the  following. 


,y  Google 


1915.]  NATURAL  SCIENCES  OP  PHILADELPHIA.  377 

Station  15  (further  eaet  on  the  same  branch,  a  little  higher). 
Rather  atout  shells,  with  the  mouth  built  out  shortly  (nearly  1  mm.) ; 
about  15  ribs;    lamells  one  or  two.     12x4  mm. 

Station  13  (eastern  peak  of  the  rim  of  Tweed  Canyon).  Pine- 
ribbed,  like  PI.  XIV,  figs.  5,  5a. 

Station  11  (steep,  stony,  arid,  southern  slope  of  ridge  projecting 
into  amphitheatre,  vegetation  xerophj'tic).  The  shells  are  greater 
in  diameter  than  the  types,  very  uniform  in  sculpture,  having  16  or 
17  ribs  on  the  penultimate  whorl,  the  peristome  built  forward  further 
than  usual  in  the  type  lot.  10.5  x  3.7  mm.  axial  or  axial  and  superior 
lamellfe. 

Another  lot,  taken  a  couple  of  hundred  feet  higher,  are  similar 
in  form,  sculpture  and  lamellse;  ribs  15  to  19. 

SlaHon  12  (peak  on  eastern  rim  of  amphitheatre).  The  shells 
are  larger  than  at  the  preceding  stations,  with  more  ribs,  26  to  28 
on  the  penulthnate  whorl.  Half  of  those  opened  have  one,  half 
two  lamellee,  the  superior  lamella  not  very  strong.  These  shells 
are  like  those  from  Station  4  and  5.    See  PI.  XIV,  figs.  4  to  4b. 

Length  13.7,  diam.  4.2  mm.;  whoris  13. 
12,       "      4      "  "     llj. 

Station  40  (between  crest  and  foothills,  north  end  of  the  range). 
Stout,  rather  large  shells,  with  a  strongly  developed  columellar  lamella 
only  in  several  opened.    37  to  43  ribs,  nearly  or  quite  as  wide  as 
their  intervals.     (PI.  XIV,  figs.  5,  5a). 
Length  12.3,  diam.  4     mm. 

10.5,  "  4.1  " 
These  shells  have  more  ribs  than  any  other  colony  of  H.  danielsi, 
and  they  may  be  referable  to  H.  campestris  cachisei.  The  shells  are, 
however,  larger  than  the  latter,  some  of  the  ribs  are  broken  down, 
as  in  danieUi,  and  the  locality  is'distant  from  other  known  colonies 
of  H.  c.  cochisei.  Only  a  very  small  lot  was  taken,  and,  pending 
further  collections,  its  identity  may  be  left  undecided. 

Station  39  (between  crest  and  foothills  at  north  end  of  the  range). 
Much  latter  than  the  typical  form,  stouter,  with  few,  strong  and 
widely  separated  ribs.    Only  the  axial   lamella  developed.    (PI. 
XIV,  figs.  2  to  2c). 
Length  13.3,  diam.  4.8  mm.;  whoris  13;  ribs  15. 
13.3,     "      4.5    "  "      12;    "    15. 

"        14.5,     "      4.1    "  "      131    "    19. 

II,        "      4.1    "  "      111;"     13. 

12.1,     "       4.1    "  "      12;    "     12. 
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Station  iS  (further  north  than  Station  39).  Similar  to  the  above, 
bavii^  the  same  rude  sculpture,  but  a  little  smaller  in  the  average, 
length  II  to  13  mm. 

Station  4i-     Shells  like  P!.  XIV,  figs.  4-4b. 
HolMpln  ounputrli  a.  *f.    pi.  XV,  fi«i.  i.  2.. 

The  shell  is  shortly  rimate,  cylindric,  with  very  short  terminal  cone 
and  mamillar  apex.  2J  embryonic  whorls  smooth  {the  last  half 
whorl  very  narrow),  following  whorls  cloady  and  finely  striate,  the 
stritB  of  the  conical  portion  narrower,  hence  appearing  more  widely 
spaced  than  those  of  the  cylindric  portion,  on  which  they  are  as 
wide  as  the  intervals.  On  the  penultimate  whorl  there  are  about 
70  striffi.  The  last  whorl  is  decidedly  compressed  below  the  pe- 
riphery, tapering  downwards,  somewhat  more  coarsely  sculptured 
on  the  latter  part.  It  is  shortly  rimate  and  built  forward  shortly 
from  the  preceding  whorl.  All  of  the  whorls  are  very  strongly 
convex.  The  aperture  is  angular  at  the  upper  outer  part,  elsewhere 
rounded.  Peristome  narrowly  expanded.  Axis  cylindric,  in  the 
latter  part  of  the  penultimate  and  first  part  of  the  last  bearing  a 
stout  axial  lamella.  There  is  also  a  long  and  strong  parietal  or 
superior  .lamella,  and  sometimes  a  basal  lamella.  Length  11.5, 
diam.  3.7  mm.;  whoris  12. 

Mesa  at  western  foot  of  the  Dragoon  Mountains  at  Station  26, 
along  a  "wash"  or  gulley  at  the  south  fence  of  the  Fourr  ranch. 
No.  112,214,  A.  N.  S.  P.  Also  Stations  24, 25,  in  the  same  vicinity, 
etc. 

Other  specimens  of  the  type  lot  (PI.  XV,  figs.  I  to  Id)  measure  as 
follows.  All  but  one  of  the  specimens  opened  have  two  lamelUe, 
one  having  three. 

Length  12,     diam.  3.9  mm.;  whorls  12. 


11.8, 

'      3.9 

■■      12J. 

11, 

'      3.8 

"     12. 

10.6, 

'      4 

"     12. 

10, 

'      3.6 

"     11  . 

9.3, 

'     3.6 

"     10  . 

7.8, 

'      3.3 

"       9   (a  dwarf). 

At  Station  24,  a  gulley  running  out  of  the  Fourr  ranch,  the  shells 
are  9  to  10  mm.  long,  otherwise  similar. 

At  Station  25,  foothills  wesrt  of  the  Fourr  ranch  (PI.  XV,  fig.  2) 
the  shells  are  smaller,  with  sculpture  like  the  type.  The  peristome 
adheres  for  a  short  distance  to  the  preceding  whorl,  or  is  ner;/  thorlly 
free.     The  columellar  lamella  is  within  the  front  of  the  last  whorl; 
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jiarUtal  laTOella  when  present  is  very  emali,  and  moat  specimens  lack  it. 
They  are  very  uniform  in  size  and  sculpture,  in  a  long  series  taken. 


Length  S.7,  diam.  3.2  mm.;  whorls  10;  lamellse  1. 
8.5.     "      3         "  "      10*;      "       2. 


8.5: 
8.1, 


7.5, 
7, 


3 

3.2 

3 

3.1 

3.1 

3.1 


Hvlolpin  omnpMtlil  OMhiiai  n.  aulnp.     Pt.  XIV.  fid.  S  to  S6. 

Similar  to  campestris,  but  more  slender,  with  fewer  ribs  (28  to  40 
on  the  penultimate  whorl,  in  the  type  lot),  the  intervals  wider. 
Internal  lamells  three,  the  parietal  nery  long  and  strong. 


Length  10.5,  diam.  3.3  mm. 


10, 


9.3, 


3.1 


3.1 
3.1 


whorls  12;  lamellffi  3.. 
Hi; 

Hi; 
11; 


Dragoon  Mountfuns:  along  the  sides  of  ao  arroyo  or  gulley  on 
the  mesa  within  the  wide  mouth  of  Tweed  Canyon,  Station  16; 
Types  No.  112,219,  A.  N.  S.  P.  Also  Stations  17,  19-23,  and  27, 
all  in  Tweed  Canyon. 

The  type  locality,  Station  16  (PI.  XIV,  figs.  7-7/),  is  on  the  sloping 
sides  of  the  arroyo,  which  is  about  15  feet  deep,  and  meanders  across 
the  mesa.  Near  the  mountain  the  gully  deepens  to  30-40  feet,  the 
sides  become  subvertical,  and.Kofosptra  disappears.  The  mesa  is 
grassy  with  some  bunches  of  bear  grass.  There  are  some  small  oaks, 
juniper,  catclaw,  etc.,  in  the  arroyo.  The  shells  are  found  under 
dead  sotol  and  sometimes  stones,  etc.  They  reappear  just  below 
the  igneous  dyke  near  the  base  of  the  mountain,  Station  17,  but  do 
not  cross  the  dyke.  Several  other  arroyos  in  the  same  plun  were 
not  examined,  and  there  are  doubtless  many  H(dospira  colonies  in 
the  neighborhood. 

Station  19,  on  the  slope  near  foot  of  mountain,  below  the  igneous 
dyke.  The  shells  resemble  types  of  H.  c.  cockitei  except  that  ihey 
are  more  finely,  closely  ribbed,  ribs  45  to  50  on  the  penultimate 
whorl.    Ten  specimens  opened  are  trilamellate. 

Suction  W.     Mouth  of  second  ravine  west  from  granitic  spur. 
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Slaium  21,  hillside,  eastern  slope  of  second  ravine  from  granitic 
spur,  up  to  about  600  feet  above  bed  of  ravine.  The  sheila  are 
variable,  as  would  be  -expected  in  a  lot  gathered  over  a  considerable 
area,  having  35  to  50  ribs  on  the  penultimate  whorl.  Out  of  11  opened, 
one  has  3-4fU9eHs,  ten  have  two,  superior  and  axial.    {PI.  XIV,  fig.  6.) 

Station  2S,  in  the  bed  of  the  same  ravine.  Sheila  havii^  about  56 
ribs  on  penultimate  whorl.    Eight  opened  have  3  very  strong  lamellie. 

Station  iS.  Between  Stations  21  and  2,  near  top.  Like  the 
preceding,  lamellfe  2  or  3. 


Fig.  2. — Sketch  to  show  positions  of  collecting  stations  west  o[  the  spur  in  Tweed 
Canvon.  Cdntour  interval  about  400  ft.  The  granitic  dyke  about  50 
ards  wide  between  Stations  17  and  18  separates  colonies  of  H.  c.  eochuei 


Staii<m  27.  Rather  large,  length  II  mm.  with  12  whorls  and  36 
ribs  on  the  penultimate  whorl  to  13  mm.  long,  with  13}  whorls  and 
28  riba.  (PI.  XIV,  figs.  8  to  8&.)  This  station  is  in  a  gulch  on  the 
south  side  of  Tweed  Canyon,  the  nearest  approach  to  the  area  of 
H.  miUestriata.  It  shows  no  approach  to  that  species  in  sculpture, 
which  is  coarser  than  in  most  cochisei.  Some  of  the  ribs  were  hollow 
and  are  broken  down,  as  in  H,  daniehi.  This  condition  is  also  seen 
to  a  less  degree  in  some  specimens  of  cochisei  from  the  type  locality. 
Holoapira  millBitrUU  n.  ap.    Pi.  xv.  figs.  3  lo  Sc. 

The  shell  is  shortly  rimate,  tilleul-buff,  composed  of  about  llj 
convex  whorls,  of  which  the  last  5  form  the  cylindrical,  those  pre- 
ceding the  conical  portion.  Embryonic  2  whorls  smooth,  somewhat 
nipple-like,  the  second  whorl  becoming  very  narrow.     Succeeding 
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whorls  of  the  cone  somewhat  more  sharply  striate  than  the  cylmdric 
portion,  upon  wh\ch  the  strite  are  very  fine  and  close;  typically  about 
90  fine,  close  stris  on  the  penultimate  whorl.  The  latter  part  of 
the  last  whorl  is  slightly  compressed  and  has  slightly  coarser,  sharper 
stri«.  The  aperture  is  carried  very  shortly  free,  is  not  calloused 
within,  and  has  a  narrowly  reflexed  Up.  Within  the  latter  part  of 
the  penultimate  and  first  part  of  the  last  whorl  there  is  a  rather 
stout,  obtuse  lamella  on  the  axis.  No  lamellie  on  the  upper  or  basal 
walls  of  the  cavity. 

Length  12,  diam.  4  mm.;   12  whorls. 

Dragoon  Mountains,  south  of  Tweed  Canyon,  the  types  from 
Station  7,  the  summit  of  a  limestone  ridge  separating  the  head  of 
Cataract  Gulch  from  the  next  canyon  opening  westward,  south 
of  Tweed  Canyon,  No.  112,225,  A.  N.  S.  P.,  collected  by  Ferriss, 
Piisbry  and  Daniels,  October,  1910.  Also  taken  at  Station  7,  and 
Stations  29  to  37  southward  from  Stations  7  and  8. 

H.  miiUslriata  is  related  to  H.  campeslria,  from  which  it  differs  by 
having  more  numerous,  finer  strife,  and  by  the  absence  of  internal 
lamelUe  on  the  parietal  and  basal  walls  of  the  cavity,  in  a  long  series 
of  shells  opened.  Its  range  is  separated  from  that  of  H.  campestris 
by  the  ridge  of  eruptive  rock  which  runs  from  Cochise  stronghold 
along  the  south  side  of  Tweed  Canyon  westward  to  the  mesa;  no 
Holospiras  being  found  on  this  ridge,  so  far  as  we  know.  The  isola- 
tion of  the  two  species  seems,  therefore,  to  be  complete.  The  species 
is  quite  constant  in  hundreds  of  shells  collected  from  many  colonies, 
as  noted  below;  but  in  two  stations  in  small  hills  on  the  mesa  east- 
ward of  Middlemarch  Canyon  there  is  notable  variation.  Further 
study  should  be  given  to  these  small  forms  of  the  border  between 
mountain  and  plain.  In  over  a  hundred  shells  opened  from  all  the 
colonies,  only  one  has  a  very  weak  trace  of  a  superior  lamella,  all 
others  having  only  a  stout  axial  lamella. 

The  type  locality,  Station  7,  is  on  the  divide,  a  ridge  above  an 
abandoned  mine  and  cabin.  It  may  be  reached  by  ascending  Cata- 
ract Gulch  from  Tweed  Canyon,  but  much  more  easily  along  the 
mountains  eastward,  as  the  gulch  is  rather  a  neckbreaker.  The 
specimens  are  quite  uniform  in  sculpture.  Length  up  to  12.2  mm., 
and  very  rarely  as  short  as  9.3  mm.,  with  10  whorls.  (PI.  XV,  figs. 
3, 3a,  3b).  Out  of  twenty  opened,  one  has  a  weak,  hardly  perceptible 
trace  of  the  superior  lamella,  the  others  having  the  axial  lamella 
only.  A  series  of  1000  or  more  was  taken.  It  occurs  under  stones, 
etc.,  in  places  where  there  is  no  shade. 
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At  the  adjacent  Station  8,  eastward  and  slightly  higher,  the 
shells  average  smaller — about  10.5  mm.  long — but  are  otherwise 
similar. 

Station  29.  Bear  Gulch,  near  top,  and  Station  30,  ridge  west  of 
Bear  Gulch,  typical  shells. 

Stations  31,  32,  on  the  east  side,  and  Station  33  on  the  west  side 
of  Soren  Gulch,  typical  shells. 

Station  34.  A  small  limestone  hill  in  Middlemarch  Canyon. 
The  shells  have  perceptibly  coarser  sculptures  than  in  the  types, 
about  70  riblets  on  the  penultimate  whorl.  One  internal  lamella, 
the  axial. 

Station  S5.    Cochise  Peak.    Similar  to  the  shells  from  Station  34, 

Station  36.  Small  limestone  hills  eastward  on  the  mesa  of  Middle- 
march  Canyon.  The  shells  here  are  smaller  than  typical  miUestriata, 
and  vary  from  the  typical  fine  ribbing  to  somewhat  coarser  (PI.  XV, 
figs.  4,  4a,  the  prevalent  form),  and  a  few  are  as  coarsely  sculptured 
as  H.  campeshis  cockisei,  the  coarsest  having  48  ribs  on  the  penulti- 
mate whorl.  The  proportions  of  diameter  to  length  also  vary  a 
good  deal,  as  shown  in  the  figures  and  measurements.  All  the  speci- 
mens opened  have  a  single  lamella,  the  axial. 

Length  9.5,  diam.  3.6  mm.;  whorls  11. 
"       9.1,     "      3.3      "  "      lOJ. 

"       9.6,     "      3.1      "  "      11. 

"       9.2,     "      3.5     "  "      lOJ. 

"       8,        "      3.2     "  "      10. 

Station  37.  Another  colony  near  the  preceding,  consists  of  very 
small  shells.     (PI.  XV,  figs.  5  to  5c.) 

Length  9,     diam.  3.2  mm.;  whorls  10^. 
"       7.2,     "      3.2      "  "        91. 

It  is  evident  that  H.  millestriata,  which  is  very  constant  in  the 
mountains,  varies  in  size,  proportions  and  sculpture  in  the  different 
ecoiogic  conditions  of  the  lower,  more  arid  mesa. 

ZONITtD^. 
Tltraa  indBiiUM  nmbilitttta  Ckii. 

Dragoon  Mountains:    Stations  1,  2,  3,  6,  61,  7,  10,  11,  15,  18,  25, 
26,  28,  29,  35;    therefore  generally  distributed,  probably  wherever 
snails  live,  as  some  of  the  stations  were  only  hastily  examined  for 
the  larger  shells, 
ZonitoidBi  arbortft  (Ssy). 

Dragoon  Moiintains:    Station  28. 
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Zonitoid*!  mlniMiU  aluhnmn*  (D«]]). 

Dragoon  Mountains:     Stations  1,  6i,  10,  15,  26,  28,  29. 
BtriatDM  mUlnm  m«tidi»iMlli  P.  uid  F. 

Dragoon  Mountains:     Stations  1,  6,  10,  29. 
EntODiiliii  fnlvni  <mqii  ). 

Dragoon  Mountains:  Stations  1,  10,  15,  28  and  E.  f.  alaskensis, 
Station  29. 

BHDODONTIDA. 
PTTunidnla  tronkliitai  (Nckc). 
Dragoon  Mountains:    Stations  28,  29. 

BadlodiHSi  millMaiUtni  Plli.  ud  Ferr. 

Dragoon  Mountains:    Stations  1  and  10;  rare. 
BsUeodiievi  ulionaniii  Pils  u>d  Ferr, 

Dragoon  Mountains:    Stations  1,  6},  10,  2S,  29. 
Fnnanun  MllfornleuB  Pile. 

Dragoon  Mountains:  Station  10,  in  the  amphitheatre  or  upper 
basin  of  Tweed  Canyon.  The  specimens  are  a  little  more  openly 
umbilicate  than  the  type,  but  the  riblets  are  more  unequal  than  in 
P.  pyffmamm,  and  spiral  lines  are  scarcely  discernible. 

SnOOINBID.;EI. 
Snotinea  *j»x*  Ssr. 

Dragoon  Mountwns:    Stations  2,  3;  single  dead  specimens. 

FBRnSSAOID.SI. 
CMUi«opi  Inbriea  (Moll.). 

Dragoon  Mountains:     Stations  1,  6,  6J,  10, 15, 28,  29.     Abundant.' 

PUPHJJDJB. 
Btfldari*  Riknnni  Sterld. 

Dragoon  Mountains:    Stations  1,  3,  6,  10,  11,  15,  25,  26,  29. 
Sifldarla  ptrrsTitt  surki. 

Dragoon  Mountains:    Stations  2,  3,  22. 
BiflduU  dalliuuL  Strrki. 

Dr^oon  Mountains:    Stations  3,  6,  26. 

BUduU  pllibrytna  SUiU. 

Dragoon  Mountains:    Stations  1,  2,  10,  11,  15,  18,  25,  28,  29. 
TtrUpi  aoloradaiuii  aiiioiiaiuii  P.  and  v. 
Dragoon  Mountains:    Station  25. 
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VALLONUDiE. 
Tallania  peripeotiTk  Sterkl. 

Dr^oon  Mountains:  Stations  1,  6,  10,  15,  25,  26,  28,  29.  In 
copious  numbers. 

II.  The  Mule  Mountains. 

This  group  is  between  the  southwestern  outliers  of  the  Chiricahua 
Range  and  the  Huachucas,  and  is  much  lower  than  either,  the  highest 
summits  about  7,000  feet.  The  greater  part  of  the  group  is  igneous 
rock,  but  the  Escabrosa  Ridge,  running  along  the  western  and 
southern  borders,  is  limestone.  Collecting  was  done  in  the  vicinity 
of  Bisbee  and  Warren,  August  29  and  30,  1910,  by  Daniels  and 
Pilsbry.  We  found  nothing  in  the  igneous  area;  but  Sonorella 
probably  lives  on  the  higher  peaks. 

The  Geological  Survey  has  published  a  topographic  sheet  of  this 
region. 
BonanlU  Imrtialii  d.  >p.    PI.  VIII.  Ec*.  4. 4a.  lb. 

The  shell  is  strongly  depressed,  rather  openly  umbilicate  (width 
of  umbilicus  contained  nearly  six  times  in  the  diameter  of  shell), 
moderately  strong,  though  thin;  color  between  cinnamon  and  wood 
brown,  fading  to  white  around  the  umbilicus,  and  encircled  above 
the  periphery  with  a  dark  chestnut  band,  bordered  above  and  below 
with  white  bands,  as  wide  as  the  dark  band  or  wider.  Surface 
glossy;  initial  \  whorl  of  the  embryonic  shell  smooth;  a  few  radial 
wrinkles  follow,  after  which  it  has  radial  stride  which  become  more 
or  less  interrupted,  formii^  irregular,  long  granules;  beginiung  with 
the  second  whorl,  there  are  short  hairs,  subregularly  placed  in  for- 
wardly  descending  rows;  these  continue  to  the  penultimate  whorl, 
where  they  weaken  and  disappear.  The  last  whorl  has  a  weak  sciflp- 
ture  of  growth  wrinkles  only. 

Whorls  about  4^,  rather  slowly  Increasii^,  convex,  the  last  descend- 
ing well  below  the  periphery  in  front.  Aperture  strongly  oblique, 
Bubcircular.  Peristome  thin,  expanded  rather  slightly  above, 
strongly  below,  the  ends  approaching  and  joined  by  a  very  short 
but  distinct  parietal  callus. 

Alt.  11.2,  diam.  20  mm.;  aperture  9.7 x  10.5  mm.;  umbilicus  3.5 
mm.  wide;  whorls  4|. 

Alt.  10.2,  diam.  18  mm. ;  aperture  8x9  mm. ;  umbilicus  3.3  mm. 
wide;  whorls  41. 

The  back  and  tentacles  are  slate  colored,  sides  gray.  The  sole 
shows  no  longitudinal  divisions  or  areas. 
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The  penis  is  long,  its  lower  half  very  slender,  enveloped  in  a  long 
sheath  composed  of  glossy  circular  muscular  tissue.  The  upper 
half  is  somewhat  swollen.  The  penis-papilla  {fig.  la)  is  rather  short, 
cylindric,  very  faintly  wrinkled  transversely,  the  distal  end  obtuse, 
rounded.  The  flagellum  is  about  0.8  mm.  long.  The  vagina  is 
about  half  as  long  as  the  penis.  Other  9  organs  as  usual  in  the 
genus  (PI.  XI,  fig.  1,  from  Station  1,  near  Bisbee,  No.  103,095). 
Length  of  penis  14  mm.;  epiphallus  11  mm.;  penis-papilla  about 
5  mm.;  vagina  7  mm.;  spermatheca  and  duct  22  mm. 

Mule  Mountains:  Mt.  Ballard,  in  the  Escabrosa  Ridge;  about 
2  miles  west  of  Bisbee,  Arizona,  on  a  ledge  of  the  north  side  near  the 
summit.  Type  No.  103,095,  A.  N.  S.  P.,  collected  by  Pilsbry, 
August  31,  1910.  It  was  also  taken  on  the  northern  slope  of  a 
limestone  hill  about  two  miles  east  of  Warren,  Arizona. 

Other  specimens  from  the  type  locality  measure  as  follows: 

Alt.  10.8,  diam.  20    mm. ;  umbilicus  3.3  mm.;  whorls  4J. 

■■    10,  "  18.8  "      whorls  4i 

9.8,  "  18  " 

8.8,  "  17.5  " 

8,  "  16.4  " 

7.2,  "  14.5  "     umbilicus  2.9  mm. ;  whorls  4^. 

7,  "  14  "  "       3        "  "     4i. 

The  shell  is  quite  characteristic  by  its  conspicuous  white  bands 
bordering  the  dark  band  at,  the  shoulder,  the  rather  open  umbilicus, 
and  the  nearly  circular,  strongly  oblique  aperture.  It  is  a  handsome 
snail  when  fresh,  not  closely  resembling  any  other  species  we  have 
seen.  Its  nearest  neighbor  is  S.  meamsi  Bartsch,  from  San  Jos4 
Mountain,  which  lies  just  south  of  the  international  boundary  near 
Naco,  a  railroad  station  on  the  El  Paso  and  Southwestern  R.  R. 
S.  mearnsi  has  a  narrower  umbilicus,  less  conspicuous  white  bands, 
only  4  whorls,  the  periphery  of  the  last  somewhat  subangular,  and 
the  surface  is  very  minutely  granular. 

The  hiurs  of  the  neanic  whorls  are  very  delicate  and  fugacious; 
but  when  they  are  gone  the  spire  still  remains  rougher  than  the  last 
whorl,  having  an  indistinct  pattern  of  radial  wrinkles  or  irregular, 
long  granules.  This  disappears  entirely  on  the  last  whorl.  The 
embryonic  whort  (beyond  the  initial  half-whorl,  which  is  alike  in 
nearly  all  Sonorellas)  is  not  marked  with  the  protractive  raised 
lines  or  series  of  granules  of  S.  kackitana  and  its  numerous  group. 

By  its  genitalia  S.  bartscki  resembles  the  Chiricahuab  S.  bomejtsia, 
but  that  differs  by  having  close,  finely  developed  sculpture  of  threads 
2S 
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forming  tangents  and  V-shaped  figures  on  the  last  embryonic  whorl, 
as  well  as  in  various  features  of  the  adult  shell. 

We  do  not  find  in  the  shells  of  the  Warren  form  any  constant 
difference  from  those  of  the  type  locality;  but  the  genitalia  (PI.  XI, 
fig.  2)  and  jaw  (PI.  XI,  fig.  26)  differ  somewhat  in  the  only  living 
adult  taken.  The  penis  has  scarcely  any  sheath;  only  a  few  fibres 
bind  the  epiphallus.  Flagellum  more  minute.  Penis-papilla  (fig. 
2a)  nearly  half  the  length  of  the  penis,  tapering  and  wrinkled.  The 
penial  retractor  is  inserted  on  the  epiphallus  near  its  base.  The 
vagina  is  nearly  aa  long  as  the  penis.  Length  of  penis  10}  mm.; 
epiphallus  10  mm.;  p^iis-papilla  5  nmi.;   vagina  9  mm. 

The  jaw  (PI.  XI,  fig.  26)  has  about  5  weakly  developed  ribs. 
ThftuMphDiK  hornii  (Gabb). 

Limestone  hill  2  miles  east  of  Warren. 
Holotpin  arlioaeoiii  unUrli  a.  gubep.    PI.  XV,  Ggs.  B  to  8c. 

The  shell  is  very  shortly  rimate,  cylindric,  with  short  terminal 
cone,  wood  brown  or  avellaneous,  the  last  half  of  the  last  whorl 
opaque  white;  composed  of  lOJ  to  13i  whorls,  the  first  two  smooth. 
The  last  half  of  the  second  and  first  half  of  the  third  whorl  are  narrower 
than  the  preceding  and  foUowii^  whorls,  as  usual,  and  the  apex 
projects  somewhat  nipple-like.  Following  whorls  of  the  cone  are 
quite  convex,  and  are  sharply,  closely  and  obliquely  striate.  On 
the  cylindrical  portion  the  whorls  are  only  weakly  convex,  and 
gradually  lose  the  striie,  so  that  the  penultimate  and  often  one  or 
two  earlier  whorls  are  smooth  or  nearly  so,  the  last  half-whorl  becom- 
ing strongly,  sharply  striate  ^fun.  The  last  whorl  is  compressed 
laterally  on  the  back  but  becomes  rounded  near  the  aperture,  pre- 
ceding which  it  is  somewhat  contracted.  The  aperture  is  rotund- 
ovate,  peristome  shortly  free  of  the  preceding  whorl,  and  quite 
narrowly  expanded.  Internal  axis  rather  small,  in  the  last  part  of 
the  penultimate  and  the  beginning  of  the  last  whorl  becomii^  a 
moderate,  obtuse  lamella.  Tj-pically  there  are  no  other  lamells, 
but  in  a  small  number  of  specimens  a  superior  lamella,  or  superior 
and  baaal  lamellse  are  developed,  both  very  weak. 

Length  13.1,  diam.  4.2  mm.;  whorls  12. 


"        13.8, 

3.9      " 

"      13J. 

"       13.8, 

'      4 

"      13. 

"        12.2, 

'      4.2     " 

"      UJ. 

"        10.2, 

'      4         " 

"      11. 

"    .     9.3, 

'      3.9      " 

■'      lOJ. 

Mule  Mountains,  on  the  northern  slope  of  the  Escabrosa  Ridge, 
west  of  Bisbee,  Arizona,  at  about   6,000  to  6,500  feet  elevation. 
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Type  No.  112,236,  A.  N.  S.  P.,  collected  by  Pilsbry  and  Daniels, 
August  29,  1910. 

The  Escabrosa  Ridge,  or  mountain  side  on  the  left,  ascending 
the  first  left-hand  ravine  above  Bisbee  on  the  Tombetone  Road,  is 
the  home  of  this  Holoapira.  Extensive  burning  of  the  brush  has 
narrowed  their  range  and  decreased  their  numbers,  at  least  for  the 
time,  so  that  the  series  collected  was  not  large.*  Some  very  small 
scrub  oaks  remain  in  places;  there  are  three  species  of  agave,  some 
sotol  and  bear-grass,  a  few  cylindropuntias,  and  many  herbaceous 
plants,  now  after  the  summer  rains  gay  with  flowers;  over  everything 
a  little  scarlet  moming^lory,  which  we  afterward  found  common 
in  the  ranges  westward. 

Out  of  20  shells  opened,  18  have  the  axial  lamella  only;  one  has 
also  a  small  superior  or  parietal,  and  one  has  superior  and  basal 
lamellie,  both  very  low  and  small. 

This  is  a  larger  and  longer  species  than  H.  ferrian,  and  further 
distinguished  by   the  smooth   later  whorls   and  deficient   internal 
lamellffi.     The  Chiricahuan   H.   arixonenns  Steams  differs   chiefly 
by  having  the  internal  lametlie  larger. 
HolMpin  f«rrUii  fowor  a.  aubgp.    PI.  XV,  6t>.  6  to  66. 

The  short,  cylindric  shell  is  ribbed  throughout,  with  about  47  ribs 
on  the  penultimate  whorl.  The  last  whorl  is  conspicuously  flattened 
on  the  back,  then  gibbous  (the  gibbosity  internally  filled  with  white 
shelly  material)  and  contracting  to  the  aperture,  the  basal  crest 
rather  conspicuous.  These  features  are  more  conspicuous  than  in 
H.  fernsai.  There  is  an  obtuse  axial  lamella  in  the  front  of  the  last 
whorl,  and  typically  no  other  lamella;  but  three  specimens  out  of 
20  opened  show  a  weak  parietal  lamella  also.  The  color  is  wood 
brown  or  avellaneous,  with  the  usual  white  patch  on  the  last  whorl. 

Length  8.7,  diam.  3.3  mm.;  lOJ  whorls  (type). 

6.4,  "  3.3  "  8i  "  (shortest  shell). 
"  9.8,  "  3.6  "  lOi  "  (largest  shell). 
"       9.3,     "      3.3     "     lOi        "     (slender  shell).      • 

Mule  Mountains:  on  slopes  of  a  limestone  peak  about  2  miles 
east  of  Warren,  Arizona.  Type  No.  112,238,  A.  N.  S.  P.,  collected 
by  Pilsbry  and  Daniels,  August  31,  1910, 

The  to^vn  of  Warren  may  be  reached  by  a  trolley  Une  from  Bisbee. 
It  lies  lower  than  Bisbee  and  is  separated  from  the  plain  by  a  range 
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of  hilb  which  reach  about  5,500  feet  elevation.  On  the  northern 
and  northwestern  slopes  of  one  of  these,  about  two  miles  east  of  the 
town,  we  collected  Sonorella,  Holospira  and  some  smaller  shells. 
Holospira  is  very  abundant  (over  1,500  collected  by  H,  A.  P.), 
living  in  mellow  earth  under  stones,  in  "nests"  of  from  six  to  twenty 
or  more,  usually  standing  vertically,  apex  up,  and  buried  in  earth 
up  to  the  summit.  While  the  sculpture  of  this  species  is  coarser 
than  that  of  typical  H,  donella,  yet  there  are  some  equally  coarse 
individuals  of  the  latter.  It  is  quite  possible  that  H.  donella  may 
eventually  be  ranked  as  a  subspecies  of  H  ferrim. 

In  the  debris  of  the  San  Pedro  River  above  the  S,  P.  R.  R.  bridge, 
near  Benson,  Arizona,  we  found  three  specimens  representing  as 
many  races  of  Holospira.  One  is  the  upper  half  of  a  slowly  tapering 
species,  evidently  new.  The  others  are  probably  races  of  H.  ferrissi. 
One  specimen  has  the  appearance  of  a  small  H.  f.  foasor.  It  has  the 
same  sculpture,  a  low  axial  lamella,  and  measures,  length  7.6.  diam. 
3.1  ram.,  9J  whorls. 

The  other  shell  resembles  H.  ferrissi  in  having  three  internal 
lamellee,  the  superior  and  axial  lamellse  being  strongly  developed. 
The  ribbing  is  as  fine  as  in  the  most  fitiely  ribbed  ferrissi — decidedly 
finer  than  in  fossor.  The  form  is  more  slender  than  in  ferrissi. 
This  shell  apparently  represents  another  subspecies  or  local  race 
of  H.  ferrissi.  As  it  may  have  drifted  a  long  distance,  it  had  better 
be  left  nameless  until  found  in  its  natural  habitat. 
Holotpiia  ferriiii  luuitaanioit  o-  subsp.    PI,  Xv,  6c.  7. 

The  shell  is  similar  to  the  most  slender  and  fine-ribbed  examples 
of  H.  ferrissi  in  form  and  sculpture,  except  that  the  apical  whorls 
are  more  mucronate.  The  three  internal  lamellx  are  lateral  in  posi- 
tion, strongly  developed,  especially  the  superior  one,  which  is  a  half- 
whorl  long. 

Length  8.5,  diam.  3,2  mm.;  whorls  Hi- 

Valley  of  the  Santa  Cruz  River,  above  Tucson,  Arizona.  Type 
No.  112,239,  A.  N.  S.  P.,  found  in  flood  dSbris  of  the  river  a  .short 
distance  above  the  Congress  St.  bridge,  Tucson. 

This  is  some  distance  west  of  any  other  record  of  Holospira  in  the 
United  States.  In  Mexico  the  genus  extends  to  the  Gulf  of  Cali- 
fornia. The  lamella  are  much  stronger  than  in  any  of  the  lot  of 
H.  ferrissi  which  we  have  opened. 

Although  there  cannot  be  much  doubt  that  this  species  inhabits 
some  limestone  hill  not  far  from  the  river,  we  failed  to  find  it  in  the 
quite  limited  time  we   spent  in  the  neighborhood.     It  may  have 
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floated  many  miles,  as  the  river  merits  that  name  in  time  of  flood, 
though  usually  reduced  to  a  chain  of  infrequent  pools  or  an  insig- 
niflcant  rivulet.  The  term  river,  in  the  arid  belt,  refers  to  the  bed 
and  banks  rather  than  to  the  water,  which  is  often  conspicuous  for 
its  absence  during  a  great  part  of  the  year. 

ZONITIDjB. 
Vittea  indraUU  nmbUiekU  (CklJ). 

Two  miles  west  of  Bisbee,  and  about  the  same  distance  east  of 
Warren,  on  limestone  hills,  with  Holospira. 

PtJPILLIDiB. 
Biuduia  pellnoidk  hordaMilla (Pils). 
Limestone  hill  about  2  miles  east  of  Warren,  Arizona. 

III.  Benson,  Arizona. 

Benson,  Cochise  Co.,  at  the  junction  of  the  Southern  Pacific  and 
Ei  Paso  and  Southwestern  Railroads,  is  in  a  flat  region,  with  no  mol- 
lusk  fauna  in  its  immediate  environs.  The  San  Pedro  River,  flowing 
northward  about  a  mile  east  of  the  town,  brings  down  considerable 
flood  debris  containing  shells.  The  source  of  these  is  probably  in  the 
foothills  of  the  Whetstone  Mountains,  not  far  away ;  possibly  also 
the  hill  country  about  Tombstone,  or  even  further  south. 

The  San  Pedro  carries  more  water  than  any  other  stream  in  the 
lower  tier  of  counties  between  the  Rio  Grande  and  the  Colorado, 
and  so  far  as  we  know  it  is  the  only  one  maintaining  a  constant  flow. 
At  Benson  it  is  a  turbid  stream  20  to  30  feet  wide,  with  vertical, 
dirt  banks  about  S  feet  high  (September  1st),  meandering  in  a  flood 
plain  covered  with  mesquite. 

Mr.  Ferriss  collected  a  few  shells  from  the  river  drift  in  1904;  and 
in  1910  Pilsbry  and  Daniels,  having  an  hour  or  two  between  traina, 
collected  a  small  bag  of  shell-bearing  debris  near  the  S.  P,  R.  R. 
bridge.  In  this  sample  the  most  abundant  mollusk  is  Bifidaria 
procera  cristata.  The  small  Zonitoides,  Bijidaria  p.  hordeaceUa, 
Pupoides  jnargmata  and  Vertigo  ovata  are  next  in  abundance.  All 
the  species  except  Valtonia  gradlicosla  are  Lower  Sonoran  forms. 

Thybanophora  hornii  (Gabb). 
Holospira  fehrissi  Pils.  (variety).     See  p.  388. 
F.  FOssoR  P.  and  F.     See  p.  387. 

"         n,  sp.  (spire  only). 

VlTREA  INDENTATA  UMBILICATA  (Ckll.). 
ZONITOIDES  MINUSCULA  ALACHL'ANA  (Dall). 
8INGLETANA  (Pils). 
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Sdccinea  avaha  Say. 
Vallonia  qracilicosta  Reiah. 

"         PBBSPECTivA  Sterki. 
PuPiLLA  BLANDi  Morse  (3). 

"        HEBE8  (Anc.)  {!). 

"  SYNQENES  (Pils.)  (J). 

PUPOIDES  MARQINATA  (Say). 

"        HORDACEA  (Gabb). 

BiFIDABIA  PROCERA  CRISTATA  (P.  and  V.). 
"  PEU-UCIDA  HORDBACELLA  (Pils.). 

"  ASHHUNi  Sterki.  (1). 

"  PERVERSA  Sterki. 

"  PENTODON  (Say). 

"  TAPPANIANA  (C.  B.  Ad.}. 

"  TUBA  p.  and  F. 

Vertigo  ovata  (Say), 

"         MIUUM  Gld.  (1). 
Lymn,ga  parva  Lea. 

"        BctiMoiDES  cocKERELLi  P.  and  F. 
P1.ANORBIS  caribous  Orb. 
"  LIEBUANNI  Dkr. 

"  PARVU8  Say. 

"         arizonensis  Pils.  and  Ferr.^ 
Physa  virgata  Gld. 
Amnicola  sp,  (two  dead  specimens). 
Sph^rium  triangulare  (Say). 
PisiDiuM  C0MPRES8UM  Prime. 

Veriigo  milium,  Bif.  tappaniana  and  Spkcmum  triarigviare  (one 
valve)  were  obtained  in  1904,  not  in  1910.  The  latter  is  new  to  the 
fauna  of  the  United  States,  but  having  compared  with  the  type 
specimens,  we  are  satislied  of  its  identity. 

Part  of  the  specimens  we  refer  to  Lymncea  parva  agree  with  cotypes 
of  L.  daUi;  but  we  have  been  unable  to  make  a  satisfactory  division 
of  the  material. 

ColumeUa  edentvia  (Drap.)  in  the  Huachucas. — We  may  add 
here  a  species  accidentally  omitted  from  the  Huachuca  list  published 
in  part  III,  of  this  series  (1910).  It  was  found  at  Wickersham's, 
Miller  Peak. 

IV.  The  Santa  Rita  Mountains. 
This  fine  and  well-wooded  range  forms  the  eastern  boundary  of 
the  Santa  Cruz  River  Valley.  We  drove  in  from  Siding  No.  4  on  the 
Sonora  Railroad,  camping  at  Agua  Caliente,  a  lai^e  tepid  spring 
flowing  into  an  artificial  pool  at  the  mouth  of  the  canyon  of  the 
same  name,   the  elevation   about  3,800  feet.    Several   Sanorella 


s  Pilabry  and  Ferriss,  Proc. 
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colonies  were  found  near  by.  Our  second  camp  was  at  the  cabin  in 
the  saddle  at  the  head  of  Agua  Caliente  Canyon,  somewhat  above 
7,000  feet  and  close  to  collecting  Station  6  of  map.  There  is  a  good 
sprir^.  The  best  collecting  is  in  Walnut  Canyon,  Station  5,  where 
three  species  of  Sonorella  live.  From  above  this  camp  there  is  fine 
timber,  but  no  land  shells  worth  mentioning  up  to  the  summit  of 
Mt.  Hopkins.  Good  collecting  stations  were  found  in  Madera 
Canyon  which  would  be  an  excellent  place  to  camp.  We  also  reached 
the  head  of  Josephine  Canyon  from  this  camp.  A  two-day  excursion 
was  made,  via  Brandt's  mining  camp,  over  the  8,500-foot  saddle 
north  of  Old  Baldy,  and  down  Camperel  Canyon'  to  perhaps  7,000 


Fig.  3.— CoUectiug 

feet.  There  is  fine  pine  on  the  top  and  extending  some  distance 
down.  Also  some  huge  spruce  and  hemlock  trees.  We  passed 
through  aspens,  then  small-leaved  maples,  to  walnuts,  in  the  bed 
of  the  canyon.  Sonorella  clappi  occurs  here,  and  a  few  specimens  of 
a  Sonorella  (occiderUalis),  which  we  provisionally  rank  as  a  subspecies 
of  the  Huachucan  S.  granulatissima.  It  wilt  be  seen  that  our  work 
extended  nearly  across  the  middle  of  the  highest  part  of  the  range 
in  a  rather  narrow  band,  the  collecting  stations  being  marked  on  the 
accompanying  tracing  simplified  from  the  U.  S.  G.  S.  topographic  map. 
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The  absence  of  the  common  western  SonorellaE  (santaritana  and 
walkeri)  on  the  eastern  slope,  and  the  occurrence  there  of  another 
species  (5.  g.  occidentalis)  indicates  a  certain  amount  of  local  faunal 
differentiation,  and  it  seems  likely  that  work  in  the  northern,  southern 
or  eastern  parts  of  the  range  would  result  in  a  number  of  additional 
species  of  Sonorella.  By  the  absence  of  Oreohdix  and  AshmuneUa 
(in  the  parts  we  explored),  the  Santa  Ritas  differ  remarkably  from 
the  Huachucas,  the  next  range  eastward. 

We  obtained  very  few  small  shells. 

Vitrea  indenlata  umbiUcata  (Ckll.),  Stations  7,  12,  17. 

Euamulus  fulvus  (Mull.),  Station  7, 

The  locations  of  collecting  stations  follow. 

Station  1.  In  rock  along  banks  of  stream  flowing  from  Agua 
Caliente  Canyon,  immediately  south  of  the  spring. 

Station  2.     Northern  base  of  bluff  southeast  of  Station  1. 

Station  3.  About  half  way  up  "Soldier  Canyon,"  a  short  canyon 
immediately  north  of  the  mouth  of  Agua  Caliente. 

Station  4.  Pool  of  Agua  Caliente  Spring  {Physa  hvmerosa  (?), 
frogs,  etc.  collected). 

Station  5.  Walnut  Canyon  or  branch  of  Agua  Caliente,  which 
opens  about  200  yards  below  the  miners'  cabin  midway  of  A.  C. 
Canyon.  Shells  abundant  above  and  below  the  mine,  in  piles  of 
heavy  granite  rock.     None  found  in  "Walnut  basin"  higher  up. 

Station  6.  On  the  ravine  south  of  cabin  in  the  saddle,  at  head  of 
Agua  Caliente. 

Station  7.  Madera  Canyon,  about  half  way  down  the  steep  slope 
from  camp. 

Station  8.  Madfera  Canyon,  about  100  yards  above  "Old  Johns 
("amp"  in  an  extensive  rock  pile  in  the  bed  of  the  canyon,  about 
10  feet  above  the  stream.  This  is  opposite  the  saddle  at  head  of 
Agua  Caliente. 

Station  9.  Head  of  Josephine  Canyon,  on  the  flank  of  Mt. 
Hopkins,  in  friable,  angular,  rocky  banks  of  canyon. 

Station  10.  Head  of  Josephine  Canyon,  a  few  hundred  feet  up 
the  branch  leading  to  the  saddle  next  to  Old  Baldy, 

Station  11.    About  100  yards  west  of  camp  in  saddle. 

Station  12.     Half  a  mile  down  (west)  from  camp. 

Station  13.  About  10  rods  above  Station  12,  on  the  branch  leading 
to  the  spring  near  camp. 

Station  14.  A  short  distance  above  Station  12  on  the  branch 
r inning  near  camp. 

Station  15.     Bed  of  Madera  Canyon  near  tlie  fork. 

Station  16.  Eastern  (Madera)  flank  of  Mt.  Hopkins,  about  a  mile 
south  of  Station  7. 

Stations  17,  17^.  Camperel  Canyon,  on  the  eastern  slope  of 
the  range. 
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SoaorsllB  tuitariUiu  □.  'p.    Pi.  ix,  figs,  i  to  3. 

The  shell  is  depressed,  umbilicatc  (the  width  of  umbilicus  con- 
tained between  6  and  7  times  in  diam.  of  shell),  solid,  between  cinna- 
mon-buff and  pinkish-buff,  becoming  whitish  on  the  base,  and 
having  a  chestnut-brown  shoulder  band  bordered  with  white. 

The  surface  is  rather  glossy.  Embryonic  shell  of  Ij  whorls;  after 
a  very  short  initial  smooth  stage,  the  surface  becomes  radially  rippled, 
then  densely  granular,  the  granules  lengthened  in  an  obliquely  spiral 
direction,  becoming  longer  with  the  growth  of  the  embryo,  the  last 
I  whorl  of  the  embryo  marked  with  threads  forming  V-shaped  figures, 
their  intervals  densely,  subregularly  wrinkled  radially. 

The  post-embryonic  whorls  have  very  fine,  inconspicuous  growth 
lines  and  excessively  faint  spiral  lines  on  the  last  whorl,  above  and 
at  the  periphery.  The  spire  is  very  low  conic.  Whorts  4J,  convex; 
the  last  descends  deeply  in  front.  The  aperture  is  very  oblique,  small ; 
peristome  narrowly  expanding,  pale  brownat  the  edge,  the  margins  con- 
verging, so  that  the  thin,  transparent  parietal  callus  is  short.  In  the 
last  whorl  the  umbilicus  enlarges  to  about  double  its  previous  width. 

Alt.  13,  diam.  23,  width  of  umbilicus  3.6  mm.;  aperture 
10.5  X  12  mm. 

Santa  Rita  Mountains,  Arizona,  in  Walnut  Canyon  (a  branch  of 
Agua  Caliente  Canyon)  at 
about  6,000  feet  elevation, 
Station  5,  Ferriss,  Daniels 
and  Pilsbry,  13-IX-1910. 
Type  No.  112,105,  A.  N.  S.  P. 
Also  taken  at  Stations  11,  12, 
13,  14,  between  6,000  and 
7,000  feet,  near  the  head  of 
Agua  Caliente  Canyon;  Sta- 
tions 7,  8,  16,  in  Madera 
Canyon,  from  about  5,700  to 
nearly  7,000  feet,  and  at 
Stations  9  and  10,  in  the  head 
of  Josephine  Canyon,  near 
the  ridge  connecting  Mt.  Hop- 
kins and  Old  Baldy,  at  about 
6,500  feet. 

Genitalia  (fig.   4).— The 
penis  and  vagina  are  extremely 

long.     Penis  is  rather  slender,     ^^  4.-GeniUlia  of  S.  ^ni^rilan^.  m.. 
and  lies  in  three  folds  In  the       epiphallus:  pp.,  end  of  the  penis-papilla. 
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body.  It  has  a  basal  sheath,  and  a  slender,  conspicuougly  annulated 
papilla,  one-third  the  length  of  the  penis  or  longer.  The  flagellum  is 
well  developed  for  Sonorelia.  The  penial  retractor  is  inserted  at  the 
apex  of  penis  and  base  of  epiphallus.  The  vas  deferens  is  slender 
throughout.     Measurements  of  the  organs  in  mm.  follow. 
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Specimens  from  Station  11,  and  numerous  others  from  Station  5, 
opened  but  not  measured,  were  sufficiently  examined  to  show  that 
the  specific  characters — great  length  of  penis  and  vagina — are  con- 
stant. 

iS.  saniariUina  differs  from  other  species  of  the  same  range  by  its 
wider  umbiluma,  the  more  approaching  ends  of  the  lip,  and  especially 
by  the  great  hngth  of  penis  arid  vagina.  In  the  characters  of  the 
genitalia  it  is  nearest  to  S.  rinconensis  P.  and  F.  {these  Proceedingb 
for  1909,  PI.  XXII,  fig.  5).  That  species  differs  by  having  a  still 
longer  vagina,  and  a  more  capacious  shell  with  larger  aperture  and 
relatively  smaller  umbilicus.  S.  dalli  and  S.  virilis  are  somewhat 
related,  but  differ  in  characters  of  both  genitalia  and  shell. 

This  is  the  most  abundant  and  widely  distributed  SonoreUa  of 
the  part  of  the  Santa  Rita  Range  which  we  explored. 

In  size,  specimens  from  Walnut  Canyon  {PI.  IX,  figs.  1-26)  measured 
from  19  to  25.8  mm.  diameter,  but  only  in  one  colony  were  such 
small  ones  found,  the  minimum  size  in  other  colonies  is  about  21.5 

In  Stations  10,  11  and  14  they  run  from  20.4  to  22.5  mm.  In 
other  stations  the  size  is  about  typical. 

A  beautiful  albino  {PI.  IX,  fig.  3)  was  taken  at  Station  5.  It  shows 
very  faint  traces  of  the  shoulder  band  and  the  embrjonic  shell  is 
faintly  buff,  but  otherwise  it  is  pure  white.  Genitalia  as  in  the 
colored  form. 

BoDOrella  walksri  d.  ap.     PI.  IX.  f,»n    I.  4a,  \b 

The  shell  is  umbilicate  (the  width  of  umbilicus  contained  about 
9  times  in  the  diameter  of  the  »hell),  rather  solid,  pale  cinnamon, 
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fadir^  to  white  around  the  umbiliciis  and  on  both  sides  of  the  chestnut- 
brown  shoulder  band. 

The  surface  is  glossy,  lightly  marked  with  growth  lines,  and 
under  a  strong  lens  showing  impressed  spiral  lines  on  the  upper 
surface  of  the  last  whorl  (lacking,  however,  in  many  individuals). 
Initial  )  whorl  radially  rippled,  granulation  then  beginning,  the  last 
f  whorl  having  close  protractively  spiral  threads,  the  intervals  densely 
wrinkled  radially.  Spire  very  low  conic.  Whorla  4f,  the  last 
descending  in  front.  The  aperture  is  rounded  oval;  peristome 
narrowly  expanding,  inconspicuously  brown-edged,  slightly  thickened 
within,  the  marg^  converging,  joined  by  a  thin,  brownish-edged 
parietal  callus. 

Alt.  14,  diam.  23  mm.;  umbilicus  2.6  mm.;  aperture  12  x  13  mm. 

Genitalia  (PI.  XII,  figs.  1-3, 5, 5a). — The  penis  is  small  and  slender, 
at  the  base  enclosed  in  a  short  but  thick  sheath.  Penis-papilla 
cylindric,  more  than  half  the  length  of  penis,  tapering  distaily  to  a 
blunt  or  a  somewhat  pointed  end.  Retractor  muscle  inserted  on 
the  epiphallus  near  its  base.  Epiphallus  as  long  as  the  penis  or 
somewhat  longer,  terminating  in  a  minute,  bud4ike  JUigeUum.  Lower 
part  of  the  vas  d^erens  large,  its  diameter  equal  to  or  exceeding  that 
of  the  epiphallus.  Vagina  usually  about  twice  the  length  of  the 
penis. 

Santa  Rita  Mountains,  the  type  from  Station  5,  Walnut  Branch 
of  Agua  Caiiente  Canyon,  at  about  6,000  feet,  with  S.  santaritana ' 
and  S.  clappi,  type  No.  112,164,  A.  N.  S.  P.,  collected  by  Ferriss, 
Daniels  and  Pilsbry,  1910.  Also  taken  at  Station  3,  "Soldier  Can- 
yon," at  about  4,500  feet,  and  in  Madera  Canyon  at  Stations  7,  8 
and  15. 

This  fine  species,  named  for  Dr.  Bryant  Walker,  is  not  uncommon, 
though  less  generally  distributed  than  S.  santontana.  Inthe  type 
locality  it  lives  with  S.  saniaritana  and  S.  clappi,  sometimes  all  under 
the  same  rock,  sometimes  in  separate  rock  piles.  The  smallest 
specimens.  Station  5,  measure  20  mm.  in  diameter;  the  largest. 
Station  15,  24.3  mm. 

Station  3  is  in  a  small  canyon  running  in  north  of  the  mouth  of 
Agua  Caiiente,  opening  to  the  mesa  between  two  high  granite  crags. 
The  rock  is  a  coarse  granite,  and  shells  are  not  numerous.  A  single 
giant  cactus  growing  here  is  further  east  than  we  have  seen  the 
species  elsewhere. 

Many  specimens  have  been  dissected.  The  slender,  short  penis, 
with  a  short,  thick  basal  sheath,  and  the  enlarged  free  vas  deferens 
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are  conspicuous  characters.  The  smaller  umbilicus  and  less  de- 
pressed contour  separate  it  from  S.  sajttaritana,  which  also  differs 
more  fundamentally  by  its  genitalia.  S.  walkeri  is  very  much  like 
S.  clappi  in  soft  anatomy.  Its  relation  to  S.  hiiachucaTia  Pils, 
remains  to.  be  defined  when  that  species  shall  have  been  dissected. 
Measurements  of  the  organs  in  mm.  follow. 
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BonoTelU  walkeri  ariaaftliantaniU  a.  aubsp.    PI.  IX.  6f-  S,  5a,  Hb.  e,  Ga.  66. 
A  form  with  the  shell  not  constantly  distingubhable  from  S. 

walkeri  was  found  in  some  abundance  at  Stations  1  and  2,  in  the 
mouth  of  Agua  Caliente 
Canyon.  Station  1  is  in 
rocks  on  the  bank  of  the 
wash  running  out  of  the 
canyon,  immediately 
southeast  of  the  fine 
spring  of  tepid  water 
which  gives  this  canyon 
its  name.  This  is  the 
lowest  Station  for  any 
snail  found  in  these 
mountains,  the  elevation 
being  about  3,800  feet. 
All  of  the  alcoholic  speci- 
mens of  this  lot  were  lost 
after  leaving  the  moun- 
tains, so  that  the  ana- 
tomical   characters    are 

Fig.  5. — Genitalia  of  S.  w.  aguacalientenms,  Sta-  ,  _ ,  ,    „ 

lion  2,  with  detwl  of  penis-papilla  (pp.).  epL,  unknown.  1  he  shells 
epipbaltua;  p,,  penis;  vag.,  vagina;  v.d.,  vas  measure  19  to  24  mm.  in 
deferens.  ,.        ,  j    i  ■ 

diameter  and    live   in 

crevices  or  imder  fn^ments  of  a  friable,  shale-tike  rhyolite,  of  a  dark 
vinaceous-drab  color.     See  PI.  IX,  figs.  6,  6a,  66. 
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Station  2,  at  the  base  of  bluffs  southeast  of  Station  1  and  somewhat 
higher,  afforded  a  few  similar  shells  (PI.  IX,  figs.  5,  5a,  5b).  One 
preserved  in  spirit  differs  from  S.  walkeri  by  having  a  decidedly 
longer  penis,  penis-papilla  and  epiphailua.  There  is  no  flagellum, 
and  no  penial  retractor  muscle  was  found.  (Fig.  5.)  These  differ- 
ences, if  confirmed  by  further  dissections,  in  our  opinion,  indicate 
a  distinct  species;  but  to  direct  attention  to  it  we  now  rank  the 
race  as  a  subspecies  of  8.  walkeri.  The  diameter  at  Station  2  runs 
from  22.3  to  24  mm.  The  elevation  of  this  Station  is  between 
4,100  and  4,200  feet,  according  to  the  topographic  map. 
SonoTelU  oUppi  a.  ip.    pi.  IX.  Gen.  S.  Sa.  Sb. 

The  shell  is  umbilicate  (umbilicus  contained  about  8  times  in  the 
diameter),  thin,  depressed,  semimatt,  cinnamon,  the  base  paler, 
fading  to  olive-buff  in  the  middle,  and  with  a  chestnut-brown  shoulder 
band  having  paler  borders.  Embryonic  shell  of  If  whorls,  the 
initial  J  whorl  smooth,  the  rest  densely  and  evenly  retieulate-granu- 
lous,  having  an  indistinct  zigzag  pattern  in  some  places,  but  without 
the  spirally  descending  threads  of  the  kachitana  type.  Subsequent 
whorls  are  lightly  striate  and  microscopically  wrinkle-granose,  this 
sculpture  becoming  weaker  on  the  base.  Whorls  4j,  the  last  descend- 
ing in  front,  rounded  peripherally.  Aperture  rounded-oval,  the 
peristome  thin,  narrowly  expanded. 

Alt.  10.3,  diam.  19     mm.;  umbilicus  2.4  mm.  (type). 
"    10.3,     "       18        "     (Rlobosetopotype). 
"      9,        "       17.7     "      (depres.sed  topotype). 

Genitalia  (PI.  XII,  figs.  6,  7).— Penis  .slender  throughout,  with  a 
thick,  short  basal  sheath  and  a  long  papilla.  Epiphallus  and  vas 
deferens  slender,  the  former  terminating  in  a  minute  flagellum,  the 
retractor  muscle  inserted  close  to  its  base.  Vagina  shorter  than 
the  penis.    Measurements  in  mm.  follow. 
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Santa  Rita  Mountains:  Station  8,  Madera  Canyon,  type  No. 
112,163.  Also  taken  at  Station  16,  Madera  Canyon;  6,  12,  13,  14 
near  the  head  of  Agua  Caliente  Canyon;   abundantly  at  Station  o. 
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Walnut  branch  of  Agua  Caliente;  and  Stations  17  and  17},  Camperel 
Canyon,  on  the  eastern  slope  of  the  mountains,  at  about  6,500  feet. 

This  is  a  smaller,  thlmier  shell  than  other  Santa  Rita  Sonorellas, 
and  readily  distinguished  by  its  microscopic  granulation  and  the 
beautiful  sculpture  of  the  embryo.  It  is  variable  in  degree  of  eleva- 
tion of  the  spire,  size  of  umbilicus  and  color.  In  Madera  Canyon 
the  shell  has  a  russet  hue. 

In  Walnut  Branch  of  Agua  Caliente  the  color  ranges  from  almost 
chamois  in  the  thicker  old  individuals  to  nearly  water  green  in  those 
barely  grown  to  full  size.  The  microscopic  granulation  is  sometimes 
typically  developed  on  the  last  whorl,  but  more  often  more  or  less 
obsolete,  sometimes  only  visible  in  a  few  places;  and  most  specimens 
show  incised  spiral  lines  on  the  last  whorl,  occasionally  quite  distinct 
and  numerous.  Around  the  head  of  Agua  Caliente  Canyon  the  color 
is  similar  to  the  Walnut  Branch  lot. 

S.  clappi  resembles  the  Huachuean  S.  fframdatissima  and  S. 
daniehi  in  the  embryonic  sculpture  and  the  general  appearance,  but 
in  those  species  the  aperture  is  more  oblique  than  usual  in  S.  clappi 
and  the  genitalia  are  conspicuously  different.  Having  dissected  a 
good  many  individuals  of  all  of  these  species,  I  feel  confident  that 
the  genitalia  afford  the  most  reliable  specific  characters.  S.  clappi 
is  very  much  like  S.  walkm  in  genitalia. 

A  couple  of  shells  from  Station  17J,  Camperel  Canyon,  dn  the 
eastern  slope  of  the  range,  resemble  the  Agua  Caliente  form  in  being 
light  colored.  One  from  Station  17,  in  the  same  canyon,  is  the 
darkest  of  all,  being  nearly  a  sorghum-brown  color,  more  vinaceous 
where  the  cuticle  is  worn  off.  The  genitalia  (PI,  XII,  figs.  4,  4a) 
differ  from  typical  S.  clappi  by  the  longer  penis  and  penis  sheath, 
and  the  shorter  vagina.  Length  of  penis  13,  penis-papilla  10,  epi- 
phalius  10,  flagellum  1,  vagina  4i  mm, 

A  bleached  Sonorella,  No.  105,385,  U.  S.  N.  M.,  collected,  or  at 
least  sent  to  Dr.  I.  Lea  in  1860,  by  H.  C.  Grovenor,  is  labelled  "Santa 
Rita  Mountains,  6,000  feet  above  the  sea."  It  is  very  thin  and 
appears  under  the  lens  to  have  been  granular.  The  lip-ends  con- 
verge, as  in  S.  clappi,  from  which  this  shell  differs  by  its  larger  size 
and  less  depressed  shape;  diam.  20.5  mm.  It  is  probably  a  distinct 
species  related  to  S.  clappi,  but  it  is  not  in  condition  for  description. 
The  spire  is  broken, 
Soaonlla  giumlBtttitma  oeoidentalii  a-  autu|).    Fi,  ix.  Ge>.  7, 7a,  71'. 

Similar  in  sculpture  to  S.  granulatissima,  but  differing  by  the 
narrower  last  whorl,  which  is  less  convex  above;  the  light  tiorders  of 
the  chestnut-brown  band,  and  the  less  depressed  spire. 
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Alt.  12,  diam.  19.6  nun.;   umbilicus  2.8  mm.;  4|  whorls. 

Santa  Rita  Mountains  at  Station  17  (Camperel  CaByon),  on  the 
northeastern  flank  of  Old  Baldy.    Type  No.  112,165,  A.  N.  S.  P. 

We  regret  that  the  jar  containing  the  soft  parts  of  this  species 
proved  leaky,  and  its  contents  were  lost.  It  seems  to  be  related  to 
S.  granuhtissima,  as  the  sculpture  is  very  simitar. 

V.  Small  Ranges  and  Hills  of  the  Santa  Cruz  River  Valley. 

Between  Tucson  and  Nogales  and  the  Santa  Rita  and  Baboquivari 
Mountains  there  are  many  buttes  and  ranges  of  hills  or  amail  moun- 
tains, a  few  of  which  we  visited,  finding  in  each  a  special  species  of 
Smwrella  and  sometimes  a  few  small  shells. 

Among  the  more  important  ranges  which  should  be  investigated 
we  may  mention  the  Tumacacori  (or  Atascoso)  range,  an  extensive 
mass  of  arid  looking  mountains,  extending  south  to  the  Mexican 
line,  and  probably  supporting  little  but  Sanorella.  They  are  easily 
accessible  from  the  Sonera  R.  R.,  being  about  6  miles  from  "Siding 
No.  4."  These  mountains  on  the  south  pass  into  the  Sierra  de  los 
Pajaritos,  which  lie  west  of  Nogales— "a  confused  mass  of  rocky 
crags,  peaks,  flat-topped  mountains  with  vertical  sides,  enormous 
trachyte  dykes,  steep  narrow  ridges  and  deep  canyons,"  They  are 
covered  with  "a  fine  growth  of  oak,  juniper  and  manzanita,  while 
magnificent  walnut,  sycamore  and  ash  trees  line  the  canyons." 
Water  supply  precarious  except  in  the  wet  seasons.  These  fine 
mountains  are  unknown  to  the  conchologist. 

Various  species  reported  from  Tucson  were  certainly  brought 
there  from  more  or  leas  distant  localities.  Sonorella  granulatissima, 
reported  by  Bartsch,  Smiths.  Misc.  Coll.,  Vol.  47,  p.  193,  and  Aah- 
munella  varicifera  Ancey  are  Huachucan  species.  The  following 
species  were  taken  in  the  drift  dfibris  of  the  Santa  Cruz  River,  near 
Tucson,  chiefly  above  the  bridge.  The  fresh-water  shells  are  mainly 
fossils,  washed  out  of,  or  exposed  upon  the  low  dirt  banks,  where 
the  stream  has  cut  down  through  a  former  cienega.  Part  of  the  land 
shells  probably  washed  in  from  the  Tumamoc  and  other  eastern 
foothills  of  the  Tucson  Range.  We  found  Bifidaria  tvba  and  Thysan- 
ophora  homii  on  the  Tumamoc  Hills,  and  with  other  minutiie,  in 
debris  washed  down  from  the  hills  at  the  hill  terminus  of  Congress  St. 

Thysanophora  HORNii  (Gabb.). 

Holosfira  FERRI88I  SANCiaicRucis  P.  and  F.  (see  p.  388). 

ZONITOIDES  SINGLBTANA  (Pils.). 

SucciNEA  AVARA  Say. 
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PUP01DB8  MARGINATA  (Say). 
BiFIDABIA  PHOCERA  CRISTATA  P.  and  V. 

"  PELLUCIDA  HORDEACGLLA  (Plls.). 

"  TUBA  P.  aod  F. 

Vertigo  ovata  Say, 
Lymn^a  parva  Lea. 
"         OBRUSSA  Say, 

"  BULIMOIDBS  COCKERELLI  P.  and  F. 

■  Planorbis  tenuis  Phil. 

"  CARIB,£US  Orb. 

"  PARVUS  Say. 

"  ARizoNENSis  P.  and  F. 

Physa  virgata  Gld. 
Paludestkina  protea  (Gld.). 
PisiDiuM  PAUPERCULUM  (Sterkl).* 

"         COMPRES8UM  Prime  (KiRKLANDiSterki). 
Anodonta  dejecta  Lewis,  fossil  and  recent,  fragmentart-. 

In  the  drift  debris  of  the  Santa  Cruz  River  at  Amado's  Ranch 
(not  far  from  the  mouth  of  Sopori  Creek)  we  took  the  following: 

ZONITOIDES  SINGLEYANA  (Pils.). 

"  MINUSCULA  (Binn.). 

PUPOIDBS  MARGINATA  (Say). 

BiFIDARIA  PELLUCIDA  HORDEACELLA  (Pils.). 

"  PERVERSA  Sterki. 

"  PROCERA  CRISTATA  P.  and  V.  (one  specimen). 

"  PENTODON  (Say), 

Vertigo  ovata  Say. 
Vallonia  pbrspbctiva  Say. 
Physa  humerosa  Gld. 
"       virgata  Gld. 

On  Sopori  Creek,  five  miles  west  of  Amado's  Ranch. 

Thysanophora  HORNii  (Gabb). 

PUPOIDBS  MARGINATA  (Say). 

Physa  sp.  undet. 

SonoTclI*  aruoaaiiiii  (DbII). 

Bpiphragmophnra  arizoiwngU  Dall.  Proc.  U.  H.  Nat.  Mus.,  XVIU,  p.  1,  ISM. 

.Sonorella  ariaiiiennv'  (Dall),  Burtsth,  Smiths.  Misc.  Coll.,  XLVII,  p.  198, 

PI.  33,  fig.  6. 

This  is  a  rather  globose  species  with  narrow   umbilicus,  quite 

unlike  anything  we  found.     The  type  la  a  bleached  specimen  found 

in  the  Santa  Cruz  River  at  Tucson,  which  no  doubt  drifted  down 

from  alxjve.     As  no  SonorelUi  lives  at  or  near  the  river  level,  it  must 

have  l)een  washed  down  from  some  mountain  or  rocky  hill  in  the 

•  The  species  of  l'i:<iiHiini  in  thc^c  lista  ivcrc  ildermined  by  Mr  E.  G,  VanalUi. 
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river  valley,  and  will  eventually  be  found  again.  Great  quantities 
of  the  drift  debris  of  the  Santa  Cruz  which  we  looked  over  did  not 
produce  a  second  specimen,  though  minute  shells  were  abundant. 
Only  by  a  rare  chance  would  so  turbulent  a  stream  as  the  Santa  Cruz 
in  flood  carry  S<moreUa  very  far.  In  its  ordinary  condition  there  is  a 
succession  of  'small  pools  connected,  in  places,  by  a  slender  rivulet; 
but  after  heavy  rain  we  have  seen  turbid  water  from  bank  to  bank 
for  a  brief  time. 
SonertlU  tsmunoMula  n.  *p.    Pi.  X,  G(b.  4. 4a.  4A. 

The  shell  is  depressed,  urabiticate  (umbilicus  contained  about 
6  times  in  the  diameter  of  the  shell),  thin,  light  pinkish  cinnamon, 
fading  to  whitish  on  the  base,  and  having  indistinct  whitish  borders 
above  and  below  the  rather  narrow  chestnut^rown  shoulder  band. 
Apical  sculpture  is  of  the  hachjiana  type,  but  usually  very  weak,  the 
initial  half-whorl  smooth,  without  the  usual  radial  ripples;  the 
rest  of  the  embryonic  shell  is  marked  wHh  a  few  delicate,  interrupted 
tangential  (protractive)  threads,  on  a  nearly  smooth  ground,  having 
weak  growth  ripples  only.  The  subsequent  neanic  and  last  whorls 
have  weak  growth  lines.  Whorls  41,  convex,  the  last  slowly  de- 
scending in  front.  Aperture  rounded,  nearly  as  high  as  wide.  Peri- 
stome thin,  the  outer  and  basal  margins  very  narrowly  expanded. 
The  columellar  lip,  in  basal  view,  shows  very  litUe  dilalion. 

Alt.  10.5,  diam.  17.5  mm.;  aperture  8.7  x  9.5  mm.;  umbilicus 
2,8  mm.  wide. 

Other  specimens  measure: 

Alt.  10.5,  diam.  18  mm. 
"      9,        "       17     " 
"     9,        "       16     " 

Genitalia  (PI.  XIII,  fig.  5). — ^The  penis  is  about  as  loi^  as  the 
vagina,  slender  in  its  lower  part,  somewhat  swollen  above.  Around 
the  base  there  is  a  very  short  sheath  of  very  loose  open  texture.  It 
contains  a  slender,  slowly  tapering  papilla  about  one-third  as  long  as 
the  penis,  its  suriace  closely  grooved  spiraUy,  the  apex  obtuse  but 
small.  The  epiphallus  is  slender,  terminating  in  a  vestigeal,  bud- 
like flagellum.  The  retractor  muscle  is  inserted  on  the  epiphallus. 
Other  organs  as  usual. 

Top  of  the  head  and  back  are  slate-colored,  shading  into  gray 
on  the  aides,  whitish  towards  the  edges  of  the  foot.  Tail  and  sole 
white.  Faint  lines  define  the  three  areas  of  the  sole.  Jaw  (PI. 
XIII,  fig.  8)  has  3  or  4  very  weak  ribs. 
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Tumamoc  Hill,  near  Tucson,  Pima  Co.,  Arizona.  Types  No. 
112,245,  A.  N.  S.  P.i  collected  by  Fcrriss,  Pilsbiy  and  Daniels, 
October  1,  1910;  topotypes  in  collections  of  Ferriss  and  Daniels. 
Specimens  were  taken  by  Mr.  J.  C.  Blumer  under  volcanic  cMs 
on  the  northeast  side  of  Cat  Mountun,  in  the  Tucson  Rai^e. 

The  shell  closely  resembles  S.  eremita  of  the  Mineral  Hill  group, 
but  it  is  much  thinner  with  the  peristome  decidedly  less  expanded 
and  the  embryonic  whorls  smoother.  The  penis  is  very  much 
longer  than  in  eremita.  A  comparison  with  the  unique  type  of 
S.  arizonensis  Dall,  kindly  made  by  Dr.  Paul  Bartsch,  shows  that 
that  species  is  quite  distinct. 

We  would  be  disposed  to  conader  iumamocends  a  subspecies  of 
S.  rowelii  werfe  it  not  that  in  Individuals  having  the  shell  about  the 
same  size  as  rowelii  the  penis,  penis-papilla,  epipballus  and  vagina 
are  about  twice  as  long;  the  spermathecal  duct  remaining  about 
equal  in  the  two  species.  The  shape  of  the  penis-papilla  is  different, 
that  of  tumavweenais  being  longer,  slender  and  tapering.  For 
comparison  we  have  added  measurements  of  the  organs  of  S.  rotoeUi 
to  the  table  on  p.  408.  The  columellar  lip  dilates  much  less  than  in 
S.  comobabiensis  or  S.  sitiens. 

The  penis  is  very  much  longer,  its  papilla  both  absolutely  and 
relatively  much  shorter  than  in  S.  papagorum. 

The  Tumamoc  Hills  are  an  outlying  spur  of  the  Tucson  Range, 
about  a  mile  from  Tucson  west  of  the  Santa  Cruz  River.  There  are 
three  hills:  Tumamoc,  3,092  feet,  on  the  northern  slope  of  which 
the  Desert  Botanical  Laboratory  of  the  Carnegie  Institution  of 
Washington  stands;  Sentinel,  2,885  feet,  and  a  lower  nameless  hill 
of  2,672  feet  elevation.  The  hills  are  volcanic,  formed  of  an  old 
andesite  flow,  largely  covered  by  rhyoUte  (which  is  the  characteristic 
rock  of  the  Tucson  Range)  and  later  fiows  of  basalt.^  Sonorella 
occurred  in  great  piles  of  black  basalt,  on  the  north  slope  of  Tumamoc 
Hill,  from  just  below  the  flat  summit  down  half  way  to  the  Desert 
Laboratory.  Most  of  them  were  taken  not  far  from  the  2,750-foot 
contour  (our  Station  35).  Living  snails  are  very  scarce  and  hard 
to  get.  None  were  found  on  the  other  slopes  of  Tumamoc  Hill, 
nor  could  we  find  them  on  Sentinel  Hill.  On  the  2,672-foot  hill, 
at  the  end  of  Congress  St.,  we  took  only  Bifidaria  iiAa. 


'  Topogiw>hic  and  geologii^al  maps  of  these  hills,  with  accounts  of  their  physical 
features  ana  veKetation,  may  be  found  in  the  following  publications  of  the  Carnegie 
Institution   of  Washington;     D.  T.  Macdoug&l:   Botanical   features   of   North 
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Except  for  the  specimens  of  S.  tumamocetms,  taken  by  Mr.  Blumer 
at  Cat  Mountain,  the  Tucson  Range,  about  25  miles  long,  is  not 
explored  for  shells, 
SononlU  papagomn  d.  «p.    PI-  VIII.  So.  S,  Sa,  8b. 

The  shell  is  depressed,  umbilicate  (the  umbilicus  contained  about 
9  times  in  the  diameter  of  the  shell),  rather  thin,  somewhat  glossy, 
light  pinkish  cinnamon,  fading  to  whitish  around  the  umbilicus,  and  a 
trifle  pale  at  the  edges  of  a  dark  chestnut-brown  band  at  the  shoulder. 
Apical  sculpture  is  of  the  hachitana  type,  but  very  weakly  developed, 
the  initial  half-whorl  smooth,  the  rest  of  the  embryonic  shell  similar 
to  that  of  S.  tumamocensia.  Subsequent  whorls  are  Rightly  marked 
with  growth  lines.  Whorls  4J,  convex,  the  last  descending  slowly 
in  front.  Aperture  oblique,  rotund-oval.  Peristome  slightly  ex- 
panded above,  the  outer  and  basal  margins  welt  expanded,  thin; 
columellar  margin  broadly  dilated,  partly  covering  the  umbilicus. 

Alt.  14,  diam.  23  mm.;  aperture,  alt.  11.8,  diam.  13.6  mm.;  width 
of  umbilicus  2.7  mm. 

Genitalia  (PL  XIII,  fig.  4). — Penis  small  and  slender,  about  equal 
in  length  to  the  vagina  and  of  equal  calibre  throughout.  A  short, 
loose  sheath  envelops  its  base.  The  penis-papilla  is  nearly  as 
long  as  the  penis,  very  slender,  slowly  tapering,  indistinctly  annulate. 
The  slender  epiphallus  bears  the  retractor  muscle  and  terminates 
in  a  very  minute  flageilum.  Female  organs  as  usual.  Jaw  {fig,  6)  has 
five  or  six  strong,  unequal  ribs,  or  in  one  specimen  four  unequal 
weaker  ribs.     It  is  quite  variable. 


Fig.  6.— Jhw  of  Sonorella  papagarum. 

The  shells  show  but  little  variation,  excepting  size. 

Alt.  13.8,  diam.  23.5  mm.;  aperture  12  x  13.3  mm. 

"    12,        "      20.5     "  "        10x11.7    " 

Black  Mountain,  near  the  mission  of  San  Xavier  del  Bac,  in  the 
Papago  Indian  Reservation,  Pima  Co.,  about  9  miles  south  of  Tucson. 
Types  No,  112,161,  A.  N.  S.  P.,  collected  by  Pilsbry  and  Daniels, 
October  5,  1910. 

This  shell  is  less  solid  than  S.  eremila,  with  a  narrower  umbilicus 
and  far  weaker  apical  sculpture. 
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Black  Mountain  is  a  rather  remote  and  isolated  outlier  of  the 
Tucson  Range,  which  has  here  its  southeastern  terminus.  It  is  a 
long,  strught,  level-topped  ridge,  divided  by  a  deep  gap  into  a 
longer  and  a  shorter  mountain.  The  slopes  are  everywhere  very 
eteep,  covered  with  black  basalt,  like  Tumamoc  Hill  at  Tucson, 
Slides  of  this  rock  occupy  a  large  part  of  the  slopes.  Between  the 
slides,  which  are,  of  course,  barren  of  vegetation,  there  is  some  desert 
verdure.  Ocotillo,  mesquite,  cat-claw,  palo  verde,  etc.,  are  typical 
plants,  and  giant  cacti  grow  on  the  south  side.  No  agave  or  sotol 
were  seen.  The  Sonorellaa  are  found  rather  deep  in  the  slides. 
They  probably  inhabit  the  whole  northern  slope,  but  we  worked 
only  a  couple  bf  hours,  on  the  north  sdde  of  the  east  end,  close  under 
the  summit.  Some  hazard  attends  the  hunt  in  these  slides,  which 
are  a*  steep  that  the  heavy  rock  starts  to  move  on  small  provocation. 
Black  Mountain,  like  the  rest  of  the  Tucson  Range,  is  very  dry. 
It  stands  on  a  plain  much  lower  than  the  Mineral  Hill  group  and 
higher  than  Tucson.  The  station  where  Sonorella  was  collected 
we  would  roughly  estimate  as  3,200  or  3,300  feet  above  the  sea. 
BanonlU  enmlU  o.  ip.    H.  viii.  btt.iu,lt. 

The  shell  is  globose-depressed,  umbilicate  (the  width  of  umbilicus 
contained  about  6j  times  in  the  diameter  of  shell),  more  solid  than 
other  species  of  the  same  region,  glossy,  pinkish  buff,  fading  to  nearly 
white  around  the  umbilicus,  and  having  a  chestnut-brown  shoulder 
band,  without  noticeable  light  borders.  The  embryonic  shell,  of 
about  1}  whorls,  has  strongly  developed  sculpture  of  the  kackitcma 
type.  The  initial  half-whorl  has  some  radial  ripples  or  wrinkles; 
then  there  appears  a  series  of  long,  protractive  threads  on  the  outer 
two-thirds,  meeting  shorter  forwardly  ascending  threads  on  the 
inner  third;  the  intervals  occupied  by  short  radial  impressions. 
The  threads  are  subject  to  more  or  leas  interruption,  particulariy 
on  the  greatest  convexity  of  the  whorl.  The  later  whorls  are  marked 
with  very  fine,  unequal  growth-lines. 

The  spire  is  very  low,  conoidal.  Whorls  4§,  moderately  convex, 
the  last  slowly  descending  in  front.  The  oblique  aperture  is  rounded, 
but  slightly  wider  than  high.  Peristome  slightly  expanded  above, 
the  outer  and  basal  margins  expanding  more,  slightly  thickened, 
the  margins  converging,  connected  by  a  very  thin  parietal  film. 

Alt.  11.9,  diam.  19.3  mm.;   umbilicus  3  mm. 

West  end  of  San  Xavier  Hill,  Mineral  Hill  group,  about  20  miles 
S.  S.  W.  of  Tucson,  Pima  Co.,  Arizona.  Types  No,  112,161,  A.  N. 
S.  P.,  collected  by  Pilsbry  and  Daniels,  1910.  Topotj-pes  in  col- 
lections of  Ferriss  and  Daniels. 
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The  top  of  the  head  is  gray,  iat^ument  elsewhere  cream-tiDted. 
The  mediaD  area  of  the  sole  is  whitish,  twice  as  wide  as  either  side 
area,  the  latter  flesh-tinted.  - 

The  {genitalia  (PI.  XIII,  figs.  2, 10). — Penis  very  small  and  slender, 
having  a  very  short,  weak  basal  sheath  of  a  few  loose  fibres.  The 
p&piila  is  coarsely  annulated,  very  slender  and  long.  The  penis- 
retractor  muscle  is  inserted  on  the  epipballus,  which  is  extremely 
slender,  not  so  wide  as  the  vas  deferens,  but  enlarged  a  trifle  where  H 
joins  the  latter.    There  is  no  flageilum.    Female  organs  ae  usual. 

Jaw  having  four  or  five  unequal  ribs,  sometimes  rather  weak 
(PI.  XIII,  figs.  6,  6a). 


Fig.  7. — Plao  of  the  Mineral  Hills,  scale  2  iocbee  U>  a  mile,  with  sketch  of  the 
type  locality  of  Sonorella  eremiia. 

In  the  genitalia,  as  well  as  the  shell,  this  species  resembles  S. 
papagorum,  but  it  differs  by  having  a  smaller  penis  and  by  the  very 
slender  epipballus,  which  is  actually  smaller  than  the  vas  deferens 
in  several  specimens  dissected.  In  jS.  tumanuKerma  the  penis  is 
very  much  longer.  The  shell  is  smaller  than  S.  papagorum,  with 
far  more  strongly  developed  apical  wulpture  than  in  any  other  species 
of  this  district.  It  is  also  more  solid,  and,  having  an  aspect  of  its 
own,  is  not  likely  to  be  confused  with  any  other  SonoreHa  known 
to  us. 

The  size  is  quite  variable: 
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Alt.  12.7,  diam.  21.3  mm.;  whorls  41. 
"      9.9,     "       17 
"     9,        "       16        "  "      4i. 

There  was  a  scalarifoim  specimen  among  the  bones.  It  measures 
13.3  mm.  high,  16.6  wide.  The  normal  height  for  a  shell  of  this 
diameter  should  be  about  9.5  mm. 

The  Mineral  Hill  group,  Twin  Buttes  and  Tinaja  Hills  are  much 
degraded  outliers  of  the  Sierrita  Mountains.  Only  the  Mineral 
Hill  group  has  been  worked  for  land  snails,  though  ail  doubtless 
have  Sonorellas — and  very  little  else. 

The  Mineral  Hills  are  about  20  miles  west  of  south  from  Tucson 
and  about  7  miles  north  of  the  Sierritas.*  They  stand  at  the  summit 
of  a  long  slope,  rising  about  1,000  feet  in  ten  miles  from  San  Xavier 
del  Bac,  on  a  mesa  of  perhaps  3,600  feet  elevation.  The  xerophytic 
vegetation  extends  over  the  hills,  mesquite,  cat-claw,  palo  verde, 
ocotillo  and  sotol  being  the  more  conspicuous  plants,  to  which  may 
be  added  tree  cacti  on  southern  slopes,  and  on  the  mesa  many  opun- 
tias,  cylindropuntias  and  a  few  barrel  cacti  and  yuccas.  The 
absence  of  Agave  is  peculiar.  These  hills  are  a  favorite  resort  of 
rattlesnakes,  I  got  also  a  coral  snake.  No  mollusks  whatever 
were  found  on  Mineral  Hill  or  Helmet  Peak.  San  Xavier  Hill  is 
composed  of  white  subcarboniferous  limestone,  like  the  hills  south- 
eastward, except  at  the  western  end,  which  is  whitish  quartz,  with  a 
spur  to  the  north  of  coarse  pinkish-gray  granite.  There  is  a  depres- 
sion in  this  end  of  the  hill,  between  short,  low  cliffs  of  white  quartz. 
The  cliff  towards  the  south  has  partly  fallen  in  a  tumble  of  huge 
blocks  with  some  smaller  stone  between  them.  This  talus  is  perhaps 
200  feet  long  to  the  last  scattered  blocks,  and  at  the  widest  40  feet 
wi<le;  its  lower  end  about  200  feet  above  the  mesa.  In  it  we  found 
the  Sorwrella  described  above.  "Bones"  were  abundant,  but  living 
snails  extremely  scarce,  and  confined  to  the  deeper  portions  of  the 
talus,  between  the  piled-up  quartz  blocks.  The  entire  range  of  this 
species  is  not  much  greater  than  the  area  occupied  by  a  moderate- 
sized  house.  In  this  insignificant  fastness  it  is  making  a  last  stand 
against  extermination. 

We  found  no  snails  in  a  hill  covered  with  granite  boulders  about 
3  miles  north  of  west  from  San  Xavier  Hill.  It  is  possible,  though 
unlikely,  that  some  insignificant  colony  may  exist  there. 
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SoBsralla  litiani  n.  ip.    PI.  VIII.  Bo.  S  to  fie. 

The  shell  is  depressed,  umbilicate  (the  width  of  umbilicus  con- 
tained nine  to  ten  times  in  the  diameter  of  the  shell),  rather  thin, 
cinnamon  colored  (varying  in  tone),  paler  around  the  umbilicus, 
encircled  by  a  chestnut-brown  band  at  the  shoulder,  bordered  with 
a.  white  band  above  and  below.  Surface  somewhat  glossy.  The 
initial  fourth  of  a  whorl  is  smooth;  the  rest  of  the  embr>'omc  shell 
has  very  fine,  anastomosing  and  interrupted  radial  wrinkles,  and  on 
some  specimens  there  are  the  faintest  traces  of  spiral  threads.  The 
neanic  and  last  whorls  are  marked  with  delicate  growth  lines.  Spire 
low;  whorls  4J,  convex,  the  last  slowly  descending  in  front.  Aper- 
ture oblique,  rounded  oval.  Peristome  thin,  the  upper  margin  hardly 
expanded,  outer  and  basal  margin,  a  little  expanding. 

Alt.  11,  diam.  20  mm.;  aperture,  alt.  10,  diam.  12  mm. 

The  back,  top  and  sides  of  head  are  slate  colored,  the  tail  and  a 
wide  band  above  the  foot  edges  wliitish. 

Genitalia  (PI.  XIII,  fig.  3). — The  penis  is  swollen  distally,  becoming 
narrow  in  its  basal  half,  which  is  enveloped  in  a  muscular  sheath, 
the  outer  edge  of  which  is  attached  to  the  end  of  the  epiphallus. 
The  penis-papilla  is  extremely  short  and  wide,  cylindric,  with  a  few 
annular  corrugations  and  a  shortly  conic  end.  The  epiphallus  is 
slender,  swollen  at  its  distal  end,  without  trace  of  a  flagellum.  The 
lower  part  of  the  vagina  is  very  stout.     Other  organs  as  usual. 

Jaw  (PI.  XIII,  fig.  7)  has  8  strong,  narrow  ribs. 

Northwestern  end  of  Las  Gijaa  above  Las  Gijaa  Mine,  Pima  Co., 
Arizona.  Types  No.  112,158,  A.  N.  S.  P.,  taken  by  Ferriss  and 
Pilsbry,  September  27,  1910. 

The  shell  is  less  solid  than  S.  ereviita,  the  aperture  decidedly  larger, 
the  umbilicus  smaller.  The  color  also  is  darker,  It  differs  from 
eremita  conspicuously  in  the  genitalia,  the  penis  of  S.  stliena  being 
provided  with  a  sheath  of  half  its  length,  and  the  papilla  being 
extremely  short  and  stout,  while  in  S.  eremita  the  sheath  is  repre- 
sented only  by  a  few  loose  muscular  fibres  at  the  base,  and  the 
papilla  is  very  slender  and  comparatively  long.  No  other  SoTiorella 
known  has  a  penis-papilla  like  that  of  S.  sittens.  Several  specimens 
dissected  are  entirely  similar  in  genitalia. 

The  spire  is  very  low  in  most  of  the  specimens,  but  in  one  {PI. 
VIII,  fig.  5e)  it  is  more  conic.     In  this  shell  the  white  borders  of  the 
shoulder  band  are  very  narrow.     It  measures,  alt.   12,  diam.   18.5 
mm.,  aperture  9.5  mm.  high,  10.8  wide. 
Five  other  adult  shells  measure: 
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Alt.  11,     diam.  19     mm.;  aperture  9.9  x  11.25  mm. 
"    11.3,     "      19        "  "       9.9x11 

"    10.8,     "      18.8     "  "       9.9x11 

"    10.3,     "      18        "  "       9.2x10.5       " 

"    10,        "      17.8     "  "       9    xlO.3       " 

The  most  closely  related  species  seems  to  be  S.  roweUi.  This,, 
however,  has  a  larger  penis-papilla  and  a  slightly  nider  umbilicus. 

The  low  and  inconspicuous  range  Las  Gljas  (the  Quartz  Hills) 
lies  south  of  the  well-known  landmark  Cerro  Colorado,  and  west  of 
the  northern  end  of  the  Tumacacori  Range.  At  the  northwest 
end  there  la  a  mine,  and  a  ranch  building  stands  on  the  bank  of  a 
small  stream,  the  Gija  Wash.  The  hill  above  the  mine  is  strewn 
with  rounded  boulders  of  coarse-grained  granite,  weathering  to 
angular  gravel.  Most  of  the  loose  rock  is  too  massive  to  move,  so 
that  suitable  situations  for  snails  are  scarce.  We  found  the  first 
SonoreUas  on  the  slope  above  the  mine.  Working  up  over  the 
rounded  top  of  the  hill  and  along  the  ridge  a  half  mile  south  we 
crossed  a  low  rock  dyke,  where  a  few  more  shells  and  a  lai^  colubrine 
snake  were  taken.  None  were  found  among  the  rocks  at  the  head 
of  the  canyon  east  of  this  ridge.  The  other  hills  at  this  end  of  the 
range  are  rounded,  grassy,  with  little  rock.  On  top  there  is  much 
sotol,  ocotillo,  a  few  cacti,  etc.  We  found  the  pygmy  Agave  parvi- 
fiora  here.     It  was  not  seen  elsewhere. 

In  the  debris  of  the  Gija  Wash  we  found  Thysanopkora  komii 
(Gabb),  Zonitoidea  minuaada  (Binn.)  and  Bifidaria  pelleucida  hor- 
dmcella  (Pils.). 

Measurements  of  the  genitalia  of  the  preceding  species  are  here 
given  together.  The  species  identified  as  S.  rowelli  (Nc.)  in  these 
pRocGBDiNGS  for  1905  being  added  for  comparison. 
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SOMMlU  •itieVI  Mlda  n-  nibep.     PI.  Vltl,  fin.  6,  8a.  M. 

The  shell  resembles  S.  sitiens,  but  differs  in  these  features:  the 
umbilicus  is  decidedly  wider,  its  diameter  cont^ned  6  to  nearly  7 
times  in  that  of  the  shell;  the  color  is  paler;  the  aperture  is  notice- 
ably smaller.  The  embryonic  1^  whorls  show  distinct  spirally 
protractive  threads  in  yout^  individuals. 

Alt.  10.8,  diam.  19  mm.;  aperture,  alt.  9,  diam.  10.2 mm.;  umbilicus 
3  mm. 

Alt.  10,  diam.  18.5  mm.;  aperture,  alt.  9,  diam.  10  mm.;  umbilicus 
3  mm. 

Alt.  10.25,  diam.  19.9  mm.;  aperture,  alt.  9.9,  diam.  11  mm.; 
umbilicus  2.9  mm. 

Cerro  Colorado,  around  the  base  of  a  conspicuous  crag  at  the  south- 
eastern end  of  the  range.  Types  No.  112,160,  A.  N.  S.  P.,  collected 
by  Pilsbry  and  Ferriss,  September  28,  1910. 

The  first  two  measurements  are  of  cotypes  from  the  south  side  of 
the  crag.  The  third  specimen  measured  is  the  only  adult  shell  taken 
on  the  north  side  of  the  crag,  perhaps  a  hundred  feet  higher. 

This  form  stands  very  close  to  S.  sitiens,  yet  the  difference  in  the 
size  of  umbilicus  is  constant  in  the  small  series  examined;  no  com- 
munication between  the  colonies  of  Cerro  Colorado  and  Lae  Gijas 
can  have  taken  place  for  a  very  long  period,  so  that  in  the  present 
state  of  our  knowledge  it  seems  proper  to  keep  the  forms  of  the  two 
hill-croups  subspecifically  separate. 

Unfortunately,  no  living  examples  were  found,  so  that  the  ana- 
tomical characterization  of  the  subspecies  remains  to  be  worked  out. 

The  Cef ro  Colorado  ("  R«d  Hill ")  lies  a  few  hours'  travel  north  of 
Las  Gijas.  The  northern  slopes  are  grassy  and  rounded,  but  west 
and  south  it  is  carved  into  bold,  fantastic  crags  and  pinnacles  of 
dull  red  rhyolite— a  landmark  which  catches  the  eyefor  a  long  distance. 

Our  work  here  was  brief.  Scarcely  an  hour  was  spent  around  a 
crag  which  stapds  at  the  southeastern  extremity,  about  two  miles 
from  the  Cerro  Colorado  Mine  on  the  Aravaca  Road.  Here  the 
Sonorelia  described  above  was  taken,  only  a  few  dead  specimenfi. 
No  doubt,  the  cliffs  westward,  higher  up,  would  yield  better  results, 
though  little  can  be  expected  in  such  a  dry  situation.  Neighboring 
low  crags  of  milk-white  quartz,  at  a  lower  level  southward,  were 
found  barren. 
SomoialU  ilticiu  oomsbcbiauii  a.  subap. 

The  shell  is  similar  to  .S.  sitiens  in  general  shape,  its  width  contained 
About  9  times  in  the  greatest  diameter  of  the  shell.  It  b  smaller 
within,  and  enlarges  more  in  the  last  whorl  than  that  of  S.  tuma- 
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mocenais,  but  the  enlargement  is  largely  concealed  by  the  overhan^ng. 
and  dilated  columellar  lip.  It  is  light  pinkish  cinnamon,  fadii^  to 
white  around  the  umbilicus,  usually  with  a  white  streak  on  the  last 
whorl,  left  by  a  former  resting  stage,  and  with  white  bands  above 
and  below  the  rather  wide  chestnut-brown  shoulder  band.  The 
apical  sculpture  is  of  the  sitiens  type,  but  some  interrupted,  descend- 
ing spiral  threads  are  visible  on  the  best  examples;  subsequent 
whorls  are  lightly  marked  with  growth  lines.  The  aperture  is 
larger  than  in  S.  tumamocen»ia,  but  less  ample  than  that  of  S.  vesperus. 
The  peristome  expands  distinctly,  though  narrowly. 

Alt.  10.1,  diam.  18,  longest  axis  of  aperture  10.1  mm.  ;4j  whorls. 
"    10.8,     "       19,      "  "     "        "         11.5     "       4i      " 

"      9.7,     "       17.4,  "  "     "        "         10.3     "      4i       " 

Comobabi  Mountaias,  at  the  base  of  a  cliff  on  the  north  side  of 
the  highest  part  of  the  range,  elevation  about  4,000  feet.  Type  and 
paratypes  No,  112,252,  A,  N.  S.  P,,  other  panitypes  in  Ferriss  col- 
lection. Also  taken  in  the  Cababi  Hills,  about  10  miles  westward, 
in  a  slide  of  volcanic  rock  on  the  north  side  of  the  highest  peak, 
about  3,000  feet  elevation.  All  were  collected  by  Mr.  J.  C.  Blumer, 
of  Tucson,  in  the  course  of  botanical  exploration. 

About  120  specimens  were  colieetcd,  some  of  them  showing  the 
surface  and  color  unimpaired,  though  all  were  dead  shells.  We  are 
therefore  unable  to  give  any  information  on  the  soft  parts.  The 
shell  is  very  much  like  S.  sitiens  of  Las  Gijas,  further  south,  and  east 
of  the  Baboquivari  Range;  but  on  account  of  the  wide  separation  of 
the  localities,  it  is  likely  to  be  subspecifically  or  even  specifically 
distinct. 

The  Comobabi  Mountains  form  a  short  range,  about  75  miles 
west  of  Tucson.  The  Cababi  Hills,  immediately  west,  and  the 
Qui-i-tomoc  Hills,  a  short  distance  south,  are  parts  of  the  same 
group.  It  is  evidently  rich  in  shells,  as  Mr.  Biumer  found  S.  s. 
comobabiensis  on  the  highest  peaks  {near  the  south  end)  of  both 
Comobabi  and  Cababi,  and  a  form  which  we  cannot  distinguish 
from  S.  vespertina  on  the  north  side  of  the  largest  peak  of  the  Qui-i- 
tomoc  Hills,  Somewhere  in  the  Cababi  Mountains,  the  exact  location 
not  given,  Mr.  Frank  Cole  collected  two  forms,  which  we  provision- 
ally refer  to  S.  askmuni  as  varieties;  one  of  them  is  the  largest 
Sonorella  known.  - 
BonoTsUa  ashmaDi  oapu  a.  subsp.    PI.  X,  &gt.  7,  7a,  7b. 

The  shell  is  umbilicate,  the  umbilicus  very  narrow  within,  but 
in  the  last  half-whorl  widening  to  about  three  times  its  former  width, 


,y  Google 


1915.J  NATDHAL  SCIENCES  OF  PHILADELPHIA.  411 

oblong,  contained  between  seven  and  eight  times  in  the  diameter 
of  the  shell.  Avellaneous  in  color,  paler  around  the  umbilicus  and 
slightly  so  on  both  sides  of  the  chestnut-brown  shoulder  band.  Sur- 
face glossy,  lightly  striate,  the  embryonic  shell  of  H  whorls  with 
S.  hackilana  sculpture. 

Whorls  5,  slowly  widening,  the  last  whoil  very  broad  and  capacious, 
rather  strongly  descending  to  the  aperture.  The  aperture  is  very 
lai^e,  oblique,  the  peristome  well  expanded  except  near  the  upper 
termination;  margins  converging,  joined  by  a  thin  callus. 

Alt.  15.7,  diam.  28.4  mm,;  umbilicus  3.7  mm.;  aperture  16.4  mm. 
wide,  13.7  high. 

Cababi  Mountains  (about  75  miles  west  of  Tucson),  collected  by 
Frank  Cole,  March,  1915.  Type  No.  112,253,  A.  N.  S.  P.,  cotypea 
in  Ferriss  collection. 

This  is  one  of  the  largest  species,  very  much  resembling  S.  ashmuni 
Bartsch,  from  Richinbar,  Yavapai  Co.,  which  has  a  slightly  smaller 
aperture.  As  the  localities  are  several  hundred  miles  apart  and 
separated  by  the  depression  of  the  Gila  River,  they  will  probably 
turn  out  to  be  distinct  when  the  genitalia  of  both  are  examined; 
but  as  no  differences  which  could  reasonably  be  called  specific  appear 
in  a  close  comparison  of  the  types,  we  rank  the  southern  form  as  a 


The  nine  specimens  collected  measure  28.4,  27.9,  27.8,  25.5,  24.8, 
24.6,  24.5,  24,  23.9  mm.  diameter,  being  therefore  variable  in  size. 
BanorelU  Mhmnni  ambigna  a.  sutwip.    PI.  X.  figs.  0,  6a.  flfc. 

The  shell  is  smaller  than  S.  a.  capax  (diameter  20.9  to  23.4  mm.) 
with  the  last  whorl  widening  somewhat  less,  the  aperture  more 
rounded. 

Alt.  13.5,  diam.  22.5  mm.;  umbilicus  3  mm.;  aperture  12.2  mm. 
wide,  11  high.     Whorls  4§. 

Cababi  Mountains;  No.  112,254  sent  with  the  preceding,  but 
whether  collected  in  the  same  place  is  not  known.  They  were 
taken  in  March,  1914,  by  Mr.  Frank  Cole,  Mr.  Ferriss'  guide  in  1913. 

Thirty-two  specimens  measure  aa  follows  in  diameter:  20.9, 
21  (2),  21.1,  21.3  (2),  21.4  (2),  21.5,  21.6  (2),  21.7  (2),  21.8,  22  (5), 
22.2  (2),  22.3,  22.4,  22.5  (3),  22.6,  22.7,  23,  23.2,  23.3,  23.4. 

We  are  in  some  doubt  about  the  status  of  this  form,  but  it  is 
readily  separable  from  S.  a.  capax  in  the  series  seen.  The  genitalia 
when  examined  will  no  doubt  clear  up  the  uncertainty. 
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VI.  The  Baboquivasi  Mountains. 

We  had  not  intended  at  first  to  visit  the  Baboquivaris.  From 
our  camp,  above  7,000  feet  in  the  Santa  Ritas,  the  long  ridge,  sixty 
miles  distant,  bounded  the  western  horizon.  We  could  see  the 
wonderful  obelisk  of  Baboquivari  Peak  catch  the  morning  sun 
while  the  great  valley  between  slept  in  dusk.  At  evening  it  stood 
silhouetted,  velvet  black,  between  the  purple  valley  and  flaming  sky. 
To  visit  this  range,  beyond  which  there  is  no  water,  became  an 
obsession,  and  finally  we  made  the  two-day  journey  by  wagon, 
camping  midway  on  Sopori  Creek,  where  there  was  a  little  stagnant 
water  for  the  horses. 

The  Baboquivari  Range  is  a  single,  long,  north  and  south  ric^  with 
numerous  short  lateral  spurs.  Its  chief  landmark,  Baboquivari 
Peak,  is  a  huge  obelisk  of  dull  red  rhyolite,  standing  on  the  mun 
axis  of  the  range,  flat  topped,  its  sides  practically  vertical.  The 
foothills  and  lower  slopes  of  the  range  have  many  barrel  cacti, 
opuntias,  agaves,  very  few  giant  cacti.  The  lower  courses  of  the 
canyons  are  green  with  mesquite  and  cat-claw.  The  higher  moun- 
tains are  grassy  and  lack  large  cacti;  only  a  flat  MamiUaria  and  the 
little  rainbow  cactus  were  noticed.  There  is  6ome  scattering  oak, 
size  of  a  peach  tree,  on  western  and  northern  slopes,  and  very  few 
stunted  pinyons  around  the  high  crags.  The  herbaceous  plants  are 
chiefly  the  same  as  in  the  Santa  Ritas.  Sycamore  Canyon  has  a 
richer  aylva — buttonwood,  walnut,  hackberry,  a  fine  dark-leaved 
species  of  oak,  etc.  There  is  water  in  Oro  Fino  and  Sycamore 
Canyons,  and  we  found  some  also  near  the  head  of  Thomas  Canyon, 
about  half  a  mile  below  the  peak.  Near  the  mouth  of  Sycamore 
there  was  in  1910  fL  foresters'-  house  (which  we  occupied),  a  corral 
and  a  pump.  Much  further  up  there  is  running  water.  Our  collect- 
ing stations,  enumerated  below,  are  shown  on  the  accompanying 
sketch  map.* 

The  following  collecting  stations  were  found: 

Station  21.  Mt.  Mildred,  north  side  of  the  butte  at  summit  of 
the  talus  slope. 

•  We  are  indebted  to  Professor  R.  H.  Forijee,  of  the  Univeraity  of  Arizona,  tor 
ioformation  correcting  the  names  we  had  heard  of  the  canyons.  Sycamore 
Canyon  ia  also  known  as  Brown's  or  Wasaon  and  Brown's  Canyon.  Sabino 
Otero  has  for  many  years  ranged  cattle  in  this  canyon,  and  from  this  some  pereonB 
have  called  it  Otero  Canyon.  We  were  also  given  the  name  Baboquivari  Canyon 
for  Oro  Fino  Canyon.  No  topographic  map  has  been  published,  so  that  hasty 
note4>ook  sketches  made  by  one  of  us  in  course  of  a  ktng  day's  tramp  from  Oro 
Fino  Canyon  to  the  Peak  and  down  to  camp  in  Sycamore  Canyon,  have  been 
utilized  to  locate  our  type  localities. 
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Station  22.    Low  crags  in  the  northern  part  of  Oro  Fino  Canyon. 

Station  23.  Crags  on  the  southern  rim  of  the  northern  branch  of 
Thomas  Canyon. 

Station  24.  West  side  of  the  main  ridge  near  summit,  south  of 
Baboquivari  Peak.  Vitrea  indentaia  umbUiceUa  and  Sonorella 
vespertina. 

Station  25.     East  aide  of  ridge,  about  half  a  mile  from  the  peak. 

Station  26.  Near  the  southwestern  head  of  Sycamore  Canyon, 
between  one  and  two  hundred  yards  below  the  summit  of  the  Thomas- 
Sycamore  ridge,  in  a  rock  "slide." 

Station  27.  About  1,000  feet  below  Station  26,  near  the  bottom 
of  the  canyon. 

Station  28.     Not  far  below  Station  27. 

Station  29.  Bed  of  upper  Sycamore  Canyon,  about  a  mile  above 
the  foresters'  cabin,  and  not  far  above  the  dam. 

Station  30.  Creek  in  Sycamore  Canyon  (a  small  Physa,  not 
determined  with  certainty,  was  the  only  fresh-water  shell  found  at 
this  station). 

Station  31.     Sycamore  Canyon,  about  3  miles  up  its  bed,  and 
J  mile  up  a  southwestern  branch  ravine.    Suceinea  avara  Say  and 
Sonorella  baboquivariensis  only. 
SononlU  iMpartina  n.  'p-    PL  X.  Gga.  5.  ba,  Bb. 

The  shell  is  umbilicate  (width  of  umbilicus  contained  9  or  10 
times  in  diameter  of  the  -shell) ;  cinnamon,  fading  to  whitish  around 
the  umbilicus,  and  with  white  b^nds  above  and  below  the  chestnut- 
brown  shoulder  band.  Surface  glossy,  the  initial  half-whorl  having 
some  radial  wrinkles,  the  rest  of  the  embryonic  shell  without  any 
dbtinct  sculpture,  though  there  is  some  extremely  indistinct  radial 
roughness,  stronger  near  the  suture.  In  fresh  young  shells  of  2J 
whorls  the  surface  of  the  last  embryonic  and  first  neanic  whorls 
is  densely  set  with  very  short  hairs,  extending  also  over  the  base. 
These  are  fugacious,  lost  with  further  growth.  The  later  whorls 
are  marked  with  the  usual  growth  lines.  Whorls  4i,  the  last  rapidly 
widening,  rather  steeply  descending  close  to  the  aperture.  Peristome 
narrowly  expanded  on  the  outer  and  basal  margins,  dilated  and 
reflexed  at  the  columellar  insertion. 

Height  11,     diam.  19.8  mm.  (type). 
"       11.3,    "        20       " 

10,      "       18       "     4i  whorls. 

Genitalia  (PI.  XIII,  fig.  9). — The  penis  is  very  small  and  tapers 
distally  to  the  epiphallus,  the  long  penial  retractor  being  inserted 
on  the  latter.  The  flagellum  (Jl.)  is  represented  by  a  minute  bud  or  a 
slight  swelling.     The  penis-papilla  (hg.  9,  pp.)  b  slender,  tapering. 
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and  weakly  annular.     The  vagina  is  slender   and  long.     Free  vas 
deferens  very  long.    The  oi^ans  of  two  individuals  measure: 
Penis.  Papilla,  Epiphallua.  Vagina, 

3.2  2.5  5-5  5.5  mm. 

3  2.5  7  5.5  mm. 

Baboquivari  Mountains,  at  Station  24,  on  the  west  side  of  the 
ridge,  close  to  the  summit,  a  half-mile  south  of  Baboquivari  Peak. 
Type  No,  111,554,  A.  N.  S.  P.,  topotypes  in  collections  of  Ferriss 
and  Daniels.  Also  on  the  north  side  of  the  highest  peak  of  the 
Qui-i-tomoc  Hills,  J.  C.  Blumer. 

This  species  is  readily  distinguished  from  S.  baboquivariensia  by 
the  wider  umbilicus,  smaller  aperture,  the  shorter,  steeper  descent 
of  the  last  whorl  to  the  aperture,  and  the  absence  of  distinct  sculpture 
on  the  embryonic  whorl;  also  by  the  very  different  genitalia. 

By  the  small  penis  and  slender,  tapering  penis-papilla,  S.  vespertiTia 
is  closely  related  to  S.  tumainocensis  and  S.  eremita.  In  shell  charac- 
ters it  comes  very  close  to  S.  stliens,  which  differs  by  the  form  of  its 
penis-papilla. 

S.  veapertina  was  found  at  our  only  collecting  station  west  of  the 
summit  of  the  range,  but  it  occurred  there  in  considerable  abundance. 
Over  100  living  individuals  and  numerous  "bones"  were  taken  by 
two  of  us  in  about  three-quarters  of  an  hour,  in  the  course  of  our 
tramp  from  camp  in  Oro  Fino  Canyon  to  the  peak  and  down  to  camp 
in  Sycamore  Canyon. 

The  specimens  taken  in  the  Qui-i-tomoc  HilU  have  not  been  dis- 
sected, but  we  cannot  distinguish  the  shells  from  the  Baboquivari 
vesperlina. 
Soaoralla  bBboqaivarientU  d.  ap.    PI.  X,  Ggi.  1  lo  zb. 

The  shell  is  very  narrowly  umbiljcate,  globose-depressed,  thin, 
glossy,  cinnamon  or  sayal  brown,  fading  or  whitish  around  the 
umbilicus  and  on  both  sides  of  the  broad  chestnut^brown  shoulder 
band.  First  third  of  a  whorl  smooth,  the  following  whorl  with 
sculpture  of  irregular  radial  wrinkles,  over  which  run  spiral,  slowly 
descending,  irregular  threads;  later  whorls  marked  with  fine  growth 
lines  as  usual.  Whorls  4§,  the  last  very  wide,  its  last  fourth  slowly 
and  rather  deeply  descending.  The  aperture  ia  very  large,  strongly 
oblique.  Peristome  narrowly  expanding  throughout,  the  columellar 
margin  brown-edged,  broadly  dilated  and  reflexed  half  over  the  um- 
bilicus.   The  parietal  callus  has  an  opaque,  pale  brown  edge. 

Height  13.2,  diam.  21  mm. 

Geniialia  (PI.  XHI,  fig.  1). — The  penis  is  long,  the  distal  fourth 
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enlarged,  the  rest  slender.  The  basai  third  or  lese  is  sheathed,  the 
sheath  composed  of  firm,  circular  muscles.  The  papilla  (Gg.  1,  pp.) 
is  cylindtic,  with  a  conic,  glandiform  end.  The  retractor  muscle  is 
inserted  on  the  epiphallus,  which  is  nearly  as  long  as  the  penis,  and 
bears  a  short  flagellum.  The  vf^na  is  about  three-fourths  as  loi^ 
as  the  penis.     In  two  individuals  the  oi^ns  measure,  in  mm. : 


tion.    I 


;  Epiphal-  I    PlaKel- 
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Baboquivari  Mountains,  the  types  No.  111,549,  A.  N.  S,  P.,  from 
Station  25,  in  the  head  of  Thomas  Canyon  about  half  a  mile  from 
Baboquivari  Peak.  Also  at  Station  23,  at  the  northern  bases  of 
crags  at  summit  of  the  spur  which  divides  Thomas  Canyon.  In 
Sycamore  Canyon,  at  Station  26,  in  a  slide  on  the  ridge  of  the  head 
branch,  about  300  feet  or  more  below  the  summit;  Station  27,  about 
1,000  feet  lower,  near  bed  of  canyon;  Station  28,  still  lower,  and 
Station  31,  further  down  the  canyon,  low  on  the  south  side. 

In  Oro  Fino  Canyon  it  was  taken  at  Station  21,  at  the  foot  of  the 
cliffs  on  north  side  of  Mount  Mildred,  a  conspicuous  butte  at  the 
southern  side  of  the  mouth  of  the  canyon;  also  Station  22,  among 
low  crags  near  the  north  side  of  the  canyon. 

This  is  the  common  species  of  the  Baboquivaris  throughout  the 
short  section  of  the  range  which  we  explored.  It  is  distii^uished  by 
having  a  larger  aperture  than  any  other  SonoreUa  known.  The 
rather  long  penis  with  a  strong  basal  sheath  and  a  papilla  of  very 
peculiar  and  characteristic  shape  are  diagnostic  of  the  soft  anatomy, 
and  confirmed  in  a  number  of  individuals  from  several  stations. 

All  of  the  stations  are  on' the  eastern  watershed  of  the  range.  The 
only  collecting  station  on  the  western  slope  (24)  had  a  quite  different 
Sonorella,  S.  vespertina. 

The  size  is  smaller  in  Oro  Fino  Canyon.  At  Station  22  the  shells 
are  decidedly  more  solid  and  more  opaque  than  the  types.  Height 
12,  diam.  18  mm.  to  height  13,  diam.  19.5  mm.;  4^  whorls.  Soft 
anatomy  is  typical. 

Specimens  from  high  on  the  ridge  near  the  head  of  Sycamore  Can- 
yon, Station  26,  are  also  rather  small,  diam.  18  to  19.3  mm.  Near 
the  bottom  of  the  canyon,  at  Station  27,  the  shells  measure  19  to 
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21  mm.     At  Station  28,  still  lower,  the  range  in  diameter  is  from  17 
to  20  mm.    At  Station  31,  much  nearer  the  mouth  of  the  canyon, 
the  shells  are  about  typical. 
BsnoralU  baboqalTarleiuii  depraiu  n.  sutnp.    Pi.  X.  ficL  3. 3a.  3b. 

The  shell  is  more  depressed  than  typical  baboquivariensia  with  the 
umbilicus  decidedly  more  widely  open;  aperture  smaller.  Alt. 
3.8,  diam.  17.7  mm. 

Baboquivari  Mountains,  low  in  upper  Sycamore  Canyon,  Station 
29.    Type  No.  111,559,  A.N.  S.  P. 

Explanation  op  Plates  VIII  to  XV. 

Plate  VIII. — Figa.  1-15. — SonoreUa  dragoonensu.     Type.     Station  28,  DragooD 

Mountains.     No.  103,094. 
Figs.  2-26.— StmoreUo  apocAe.    Type.    Station  9.     No,  111,529. 
Fi^.  3-36.— SonffreUn/CTTMsi.     Type.     Station  38.     No.  103,097. 
FigB.  4-^6. — SonoreUa  bartachi.     Type.     Station  1,  Mule  Mountaina.     No. 

103,095. 
Figs.  b~bc.— SonoreUa  siliera.     Type.     Las  Giias.     No.  112,158. 
Figs.  6-86.     SonoreUa  siliewi  arida.     Type.     Cerro  Colorado.     No.  113,160. 
Figs.  7-7e.Sonorelta  eremita.    Type.     Miner&l  Hilla.    No.  112,150. 
Figs.  8-86.— SonttreMa  popoporum.    Type.    Black  Mountain.     No.  112,161. 

PLATi^IX. — Figs.  1-16, — SonoreUa  eantariiajux.    Type.    Station  5.    Santa  Rita 

Mountains.    No.  112,105. 
Figs.  2-26. — SonoreUa  santarilana.     Station  5.     No.  112,107. 
Fig,  3.— SonoreUa  BantarUana.     Albino.     Station  5.     No.  112,106. 
Fi^.  i-ib.— SonoreUa  waUeeri.    Type.    Station  5.     No.  112,164. 
Figs,    5-66. — SonoreUa  waikeri  optuicalienterMM.    Type,    Station  2.    No. 

112,162. 
Figs.  6-66. — SonoreUa  walkeri  aguacdUententw.    Station  1.    No.  112,166. 
Figa.  7-76. — Sonordla  gramilatiasima  oceidenUUU.    Type.    Station  17.    No. 

112,165. 
Figs.  8-86.— Sonweito  dappi.    Type.    Station  8.    No.  112,163. 

Plats  X. — F^.  1-le. — SonoreUa  bahoqu,waTien*i«.     Types,     Station  25,  Babo- 
quivari Mountains.     No.  111,549. 
Figs.  2-2b.—So»oTdla  baboquwarUnme.    Station  22.     No.  111,560. 
"■  1.  3-36,— ^owreUa  6a6oguiwtrienn»  deprtaaa.    Types.    Station  29,    No. 


FigB.  3- 
111,5 


Figs.  4—46. — SonoreUa  lumamocen&ia.    Type.    No.  112,245. 
Fip.  b-^.— SonoreUa  veaverlina.    Type.    Station  24,     No.  111,554. 
FigB.  6-66.— SonoreUa  aakmuni  amhigua.     Type.     No.  112,254. 
Figs.  7-76.— SonoreUa  aakmuni  capaz.     Type.     No.  112,253. 

ATE  XL— Fig,  1.— SonoreUa  barlschi  n,  sp.     Genitalia,     No.  103,095,  A.  N.  S.  P. 
Fig,  lo, — Penis-papilla  of  same. 
Figs,  16,  Ic— Jaws  of  two  topotypes.     No,  103,095. 

Fig.  2,-— SonoreUa  barUchi,  variety.     Genitalia,     Near  Warren,  Arizona. 
Fig.  2a. — Penia-papilla  of  same. 
Fig.  26, — Jaw  of  same. 
Fig,  3, — SonoreUa  ferrisri  a.  sp.    Genitalia. 
Fig.  3a. — Penis-papilla  of  the  sane. 

Fig.  4.^-SonoreUa  dragoon^ntia,  n.  sp.     Genitalia,     No,  103,093. 
Fig.  4a. — Penia  slit  open  showing  the  penix-papilla  of  same. 
Fig.  5, — SonoreUa  apache  n,  sp.    Genitalia. 
27 
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Fig.  6a. — Penis-p^ilk  of  the  name. 
Fig.  5b.— Medi&D  transverse  section  of  the  penis-papilla. 
Fig.  5c. — Upper  end  of  the  penis-papilla  Opened  to  show  the  conic  nipple 
in  the  apei  of  the  cavity. 

Pl^TB  XII. — FigB.  1,  la, —SonoreUawatkeri.   Goiitalia  and  detail  of  penis-papilla, 

epiphallus  and  flagellum.     Station  8,  Santa  Rita  Mountains. 
Fiit  2.—S<moreUa  tcottm.    Genitalia.    Station  5,  Walnut  Canyon,  Santa 

Rita  Mountains, 
Fig.  3. — SrmoreUa  wtdkeri.     Genitalia.     Station  5. 
Figs.  4,  4a. — SonoreWx  clappi  var.     Genitalia  and  detail  of  penis-papilla, 

epiphalliu  and  flogellum.    Station  17,  Santa  Rita  Mountains. 
Figs.   5,    5a.—Sonorelia   wtdkeri.      Genitalia   and    detail   of   penis-papilla, 

epiphalluB  and  flagellum.     Station  15. 
FJK.  G.—SonareUa  clappi.    Genitalia.    Station  8. 
Fig.  7.- — SanoreUa  clappi.    Genitalia.    Station  12. 

I^TB   XIII. — Fig.    1. — SotwrtUa    batxupnearitntii.    Genitalia   and    detail   at 

penis^Mipilla.    Station  25,  Baboquivari  Mountains. 
Fim.  2,  10. — SonortUa  eranita.    Genitalia  of  two  individuals  of  the  tj™ 

kit.  No.  103.100. 
Fig.  3. — SonoreUa  ntUni.    Genitalia  and  detail  of  penis-papilla,  and  epi- 

phallus  of  a  topotype.    No.  103.102. 
Fig.  4. — Soronella  papagorum.     Genitalia  and  detail  of  penis-papilla.     Xo. 

103,099. 
Fig.  5. — Sonorella  lumamocensis.     Genitalia  and  detail  of  penis-papiHa. 
Figs.  6,  6a.- — Sonorella  eremila.     Jaws  of  two  individuals. 
Fig.  "!,— Sonorella  aUiena.     Jaw  of  tj-pe.     No.  103,102. 
Fig.  i.— Sonorella  tumamocentia.     Jaw  of  types.     No.  103.101. 
Fig.  9. — Sonoreiio  veaperiina.     Tenninal  ducts  of  genitalia  with  detail  of 

end  of  the  penis-papilla.     Cotype. 
Fig.  10. — SoiwreUa  eremita.     Tenninal  ducts  of  genitalia.     No.  103.100. 

PiiATB  XIV. — -Figs.   1-16, — Hotoapira  danielti.     Type  and  paratyped.    Tweed 

Canyon,  Station  2.     No.  112,199. 
Figs.  2-2C.—U.  danieUi.     Station  39.     No.  112,198. 
Figs.  3.  3a.— if.  danieUi.    Station  18.    No.  112,195. 
Figs.  4^b.—H.  danviai,  variety.     Station  12.     No.  112,196. 
Figs.  5,  5a.— H.  danitlai,  variety  (7)     Station  40.     No.  103,092. 
Fig,  G.—HeUoavira  campealrU  cochiaei.    Station  21,     No,  112,218. 
Pip.  7-7/, — Holoapira   eamjiealria   cochitd.    Colypes.    Station    16,    Figs. 

7d,  7e  opened  to  show  the  internal  lamells.     No.  112,219. 
Figs.  8-8b.— //ofospira  campeatria  cochiaei.     Station  27,     No,  112,220. 

Plate  XV. — Fip,  l-ld.~Holospira  campeatria.     Type  and  paratypes.     Station 

26,  Dragoon  Mountains.     No.  112,214. 
Fig.  2.—H.  campeatria.     Station  25,  Dragoon  Mountains.     No.  112,215. 
Fig.    3-36. — Holoapira    millealriala.    Type    and    paratypes.    Station    7, 

Dragoon  Mountains.    No.  112,225, 
Figs.    4,    4a.—Holoapira    millealriala.     Station    36,    Dragoon    Mountains. 

No.  112,227. 
Figs,  5~Sc.—Holoapira  millealnala.    Station  37,  Dragoon  Mountains.    No. 

122,235. 
Pip.  6-66.— ffofcupira  feniaai  foaaor.    Type  (fig.  66)  and  parotypes,  near 

Warren,  Arizona.     No.  112.238. 
Fig.  l.—Holoapira  ferriaai   aanrtrecrucia.     Type.     Santa  Crui   R.,  Tucson, 

Ariiona.     No.  112,239. 
Figs.  S-Se.^Hotoapira  ariamenaia  malaria.    Type  and  paratypes.     Near 

Bisbee,  Arieona,     No.  112,236. 


,y  Google 


1915.]  NATURAL  SCIENCES   OF   PHILADELPHU. 


BV   JOHN    W.    HARSHBERQER,    PB.D. 

The  ecologic  conditions  of  vegetation  are  those  which  are  con- 
nected with  the  influence  of  the  environment  on  the  plants.  The 
factors  which  influence  the  growth  and  the  distribution  of  species 
may  be  divided  into  Climatic,  EMaphic,  Physiographic,  Biotic,  and 
Chronolc^c  (Geologic-Historic).  The  climatic  factors  include  the 
influence  of  temperature,  moisture,  light  and  wind.  The  edaphic 
factors  are  connected  with  the  conditions  of  the  soil.  The  physio- 
graphic factors  are  concerned  with  the  physical  structure  of  the 
geosphere  (land  surface)  and  the  hydrosphere  (water  surface)  of 
our  planet.  The  biotic  factors  are  those  in  which  plants  and  animals 
(includii^  man)  are  influential.  The  chronologic  factors  deal  with 
the  past  geologic  and  paleontologic  conditions  of  the  earth,  while  the 
historic  data  are  concerned  chiefly  with  the  past  distribution  of 
plants  and  their  probable  successional  history.  The  diversity  of 
ecologic  conditions  is  the  diverse  character  of  the  climate,  soil, 
physiography,  life  and  chronology  of  any  region. 

The  richness  of  a  flora  may  be  considered  from  a  number  of  different 
points  of  view.  We  may  consider  it  numerically,  that  is  the  actual 
number  of  species ;  or  we  may  consi<ier  its  richness  in  generic  types,  in 
endemic  types,  in  introduced  plants,  in  common  plants,  in  rare  plants, 
in  relict  species,  in  biologic  forms  (such  as  xerophytes,  hydrophytes) 
and  in  growth  forms  (trees,  shrubs,  lianes)  or  in  the  types  suggested 
first  by  Raunkiaer,  namely,  the  phanerophytes,  the  chamsphytes,  the 
hemicryptophytes,  the  helophytes  and  the  geophytes.  If  we  use  the 
system  of  Raunkiaer  and  arrange  the  above  types  by  percentages, 
then  we  would  have  a  climatic  spectrum  which  would  enable  us  to 

.  make  a  comparison  with  the  floras  of  other  lands  and  climes  simi- 
larly arrai^ed.  An  attempt  will  be  made  to  study  the  diversity  of 
ecologic  conditions  and  its  influence  on  the  richness  of  the  floras  of 
a  number  of  different  phytogeographic  regions  of  North  America. 
Those  regions  will  be  chosen  with  which  the  writer  is  more  or  less 
familiar,  and  regions  which  have  been  studied  carefully  by  other 

,  botanists  and  their  floras  catalogued. 
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The  r^ons  of  little  physiographic  diversity  are  the  following: 
Point  Pelee,  Ontario,  jijtting  into  Lake  Erie,  comprises  that  part  of 
Essex  County  at  the  western  end  of  the  lake,  and  in  the  enumeration 
of  its  plants  those  found  on  Pelee  Island  are  included.  Point  Pelee 
is  a  triangular  piece  of  land  with  its  acute  angle  running  about 
9  miles  south  into  Lake  Erie.  About  nine-tenths  of  this  tract  is 
mostly  a  very  wet  marsh  between  the  east  and  west  beaches.  Within 
this  marsh  limit  are  several  ponds  and  small  lakes,  while  on  the  east 
and  west  sides  are  narrow  low,  sandy  beaches,  the  western  one 
backed  by  sand  dunes.  Outside  the  marsh  the  land  is  sandy.  No 
geographic  configuration  could  be  much  more  simple.  C.  K.  Dodge' 
has  found  466  genera  and  623  species  of  ferns  and  seed  plants  on 
Point  Pelee.  The  generic  coefficient,  which  is  the  proportion  of 
genera  to  species  in  a  flora,  is  for  the  Point  flora  74.7  per  cent. 

The  pine-barren  region  of  New  Jersey  is  a  country  of  slight  relief. 
The  soil  is  sandy,  underlaid  by  gravel.  The  streams  which  flow  into 
the  Atlantic  Ocean  have  nowhere  a  rapid  current,  and  their  mouths 
are  influenced  by  tide  water.  The  hills  are  low,  the  steeper  ones 
having  gradual  slopes.  Natural  lakes  are  small  and  widely  scattered. 
The  lower  drainage  levels  are'  occupied  by  marshes  and  swamps. 
With  this  simple  topography  we  find  a  numerically  poor  flora  of 
250  genera  and  555  species  of  native  plants,  so  that  the  generic 
coefficient  is  45  per  cent. 

Hartsville,  South  Carolina,  the  flora  of  which  has  been  investigated 
by  Coker,*  is  found  on  the  inner  drier  part  of  the  Atlantic  coastal 
plain.  Just  north  of  the  town  proper  is  a  rapid  descent  of  about 
50  feet  into  the  valley  of  Black  Creek.  This  valley  with  certain 
irregularities  extends  approximately  one-half  mile  and  is  terminated 
on  its  northern  edge  by  sand  hills,  which  rise  in  gentle  undulations. 
The  general  surface  configuration  of  the  country  south  of  Black 
Creek  Valley  is  that  of  a  level  plain  with  slight  elevations  and  depres- 
sions, some  of  the  latter  cut  by  the  streams.  The  nature  of  the 
vegetation  on  the  level  plain  is  determined  very  largely  by  the 
position  of  the  water  surface  in  the  soil.  The  flora,  as  enumerated 
by  Coker,  includes  344  genera  and  628  species  of  plants,  which  gives 
us  a  rather  higher  generic  coefficient  of  54.6  per  cent. 

The  Altamaha  Grit  Region  of  Geor^a,  whose  flora  has  been 
investigated  by  Harper,  has  fairly  imiform  environmental  conditions. 

'Dodge,  C.  K.:    Annotated  List  of  Flowering  Piante  and  Ferns  of  Point 
Pelee,  Ont.,  and  Ne^boring  Diatricts,  1914. 
'  Coker,  W.  C:    The  Plant  Life  of  Hartsville,  S.  C,  1912, 
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Harper*  finds  that  there  are  404  genera  and  797  species  of  plants, 
giving,  therefore,  a  generic  coefficient  of  50  per  cent. 

Miami  Florida,  is  situated  on  the  oolitic  limestone  formation  of 
south  Honda,*  The  flat,  featureless  country  is  relieved  by  short 
streams  which  drun  the  Everglades  (of.  simple  topography)  into 
the  Atlantic  Ocean.  The  sea  beaches  are  of  silicious  sand.  Small 
enumerates  466  genera  and  796  species  in  his  Flora  of  Miami,  and 
the  calculated  generic  coefficient  is,  therefore,  59  per  cent. 

The  Florida  Keys'  are  of  even  simpler  configuration  than  the 
adjoining  m^nland.  There  are  no  running  streams  and  the  lime- 
stone soil  is  singularly  porous.  Besides,  the  islands  are  narrow  and 
their  shores  are  rocky,  of  calcareous  sands,  or  mud-fringed.  The 
entire  number  of  genera  is,  according  to  Small,  346  and  the  number 
of  species  is  533,  ^ving  the  exceptionally  high  coefficient  of  65  per 
cent. 

Selecting  a  number  of  other  localities,  we  find  that  the  vegetation 
of  the  upper  Susquehanna'  in  New  York  and  Pennsylvania  is  de- 
veloped on  a  soil  of  glacial  ori^pn,  in  fact  the  whole  region  was  glaci- 
ated. Here  there  is  a  relatively  rich  flora  of  462  genera  and  1105 
species  of  seed  plants  and  ferns.  The  generic  coefficient  of  the  upper 
Susquehanna  flora,  is,  therefore,  41.8  per  cent. 

Lancaster  County,  Pennsylvania,  is  in  a  re^on  of  rich,  agricultural 
development,  which  has  been  dependent  on  the  limestone  soils, 
suitable  to  the  tobacco  plant,  which  thrives  upon  such  soils  without 
depleting  seriously  the  natural  mineral  fertilizers.  The  county  is 
in  the  rollii^  Piedmont  district  where  the  hills  are  rounded,  the 
streams  quiet  and  the  topography  comparatively  simple  and  unmoun- 
tainous  with  broad,  fertile  valleys  between  the  raises  of  hills.  The 
Susquehanna  River  runs  along  the  western  boundary  for  about 
forty  miles  and  for  over  one-half  of  this  distance  it  passes  through  a 
canyon  with  steep  sides  and  a  southern  exposure  where  plants  of  a 
more  southern  distribution  are  at  home.  Sphagnum  swamps  among 
the  hills  have  a  more  northern  flora.  Shale  and  sandstones  border 
the  northern  part  of  the  county,  and  south  of  the  middle  belt  of 
limestone,  schistic  rocks  occur  with  some  outcrops  of  serpentine. 

•Harper.  Roknd  M.:    .^nn.  N.  Y.  Acad.  Set.,  17  :323. 

•  Harahberger,  John  W.:  The  Vegetation  of  South  Florida  south  of  27°  30' 
North,  exclusive  of  the  Florida  Keys,  Tranmcliona  Wagner  Free  IrtslituU  of 
Scimee  of  Philadelphia,  VII,  Part.  3,  October,  1914,  p.  183. 

•  Small,  John  K.:    Flora  of  Miami,  1913;  Flora  of  the  Florida  Keys.  1913. 

•  Ctute,  Willard  N.:    The  Flora  of  the  Upper  Susquehanna  and  its  Tributaries,. 
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Small'  enumerates  617  genera  ajid  1464  species  of  Lancaster  County 
plants,  so  that  we  have  a  generic  coefficient  of  42.1  per  ceat. 

As  a  general  rule,  the  smaller  the  area  of  land,  the  more  simple 
and  uniform  the  configuration  of  that  country.  There  are  of  course 
exceptions  to  this  fact.  Fortunately,  we  have  two  floras  from  which 
we  can  draw  conclusions.  Daniels*  has  studied  the  fiora  of  Columbia, 
Missouri,  and  vicioity  and  Mackenzie*  has  enumerated  the  plants 
of  Jackson  County,  the  same  State.  Columbia  is  in  the  tension  belt 
between  forest  and  pr^rie.  The  prairie  vegetation  is  that  of  Illinois 
and  Iowa;  the  forest  vegetation  is  that  of  the  Ozark  Plateau  of 
Missouri  and  northern  Arkansas.  The  bottoms  of  the  Missouri 
River  bring  hither  the  alluvial  flora  and  in  the  ponds  and  marshes 
occurs  the  hydrophytic  flora  of  the  eastern  United  States.  Jackson 
County  is  bounded  on  the  north  by  the  Missouri  River,  There  are 
river  sand  bars,  high  and  rocky  bluffs,  and  an  uneven  country 
threaded  by  small  rivers,  Prairie  country  lies  between  the  streams. 
Barrens  are  found  where  the  limestone  rocks  are  covered  by  a  thin 
soil,  with  a  bog  region  found  along  the  Missouri  bluffs  west  of  Sibley, 
Daniels  lists  435  genera  and  1058  species  of  plants  about  Columbia, 
The  generic  coefficient  is  41.1  per  cent.  Mackenzie  enumerates 
500  genera  and  1141  species  in  the  flora  of  Jackson  County  with  a 
calculated  generic  coefficient  of  43.8  per  cent. 

The  Pacific  coast  flora  also  illustrates  the  same  principle  first 
enunciated  by  Jaccard,"*  that  the  generic  coefficient  is  inversely 
proportional  to  the  diversity  of  the  ecolf^c  conditions.  Hall"  has 
written  one  of  the  best  local  floras  extant.  The  Yosemite  National 
Park  presents  a  great  variety  of  conditions,- but  as  compared  with 
the  central  Rocky  Mountain  region  or  the  entire  Sierra  Nevada 
chain  its  topography  is  less  diversified.  Here,  however,  we  find 
springs,  creeks,  rivers,  ponds,  lakes  and  glaciers  with  rocky  outcrops, 
gravelly  ridges  and  steep  precipices.  The  irregular  topography 
gives  rise  to  southward-facing  slopes  which  receive  the  full  effect 
of  the  sun's  rays,  as  well  as  northward  slopes,  where  it  is  moist  and 
shady.  The  altitude  raises  from  2500  feet  to  13,090  feet  along  the 
crest  of  the  Sierra  Nevada,    If  an  enumeration  is  made  of  the 

'  Small,  John  K. ;    Flora  of  Lancaster  County,  Pa.,  1913. 

■Dajiiela,  Francis  P.:     The  Flora  of  Columbia,  Missouri,  and  Vicinity,  1907. 

'MockenEie,  Kenneth:  Manual  of  the  Flora  of  Jackson  County,  Missouri, 
1902. 

1°  Jaccard,  Paul:  Nouvelles  Recherches  sur  la  Distribution  Florale.  Bidl.Soe. 
Vaud.  deg  Set.  Nat.,  XLIV,  259,  1908. 

■'  Hall,  Harvey  and  Charlotte  C:    A  Yosemite  Flora,  1912. 
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plantB  in  Hall's  Yoaemite  Flora,  we  get,  omitting  the 
Bedges,  rushes  and  varietal  forms,  a  total  of  741  species  and  311  genera 
with  a  generic  coeiBcient  of  41.9  per  cent.  If  the  omissions  are 
supplied,  Hall  estimates  that  there  would  be  not  less  than  1200 
specie.^  in  the  park  area  of  1124  Bqufire  miles. 

The  selection  of  regions  of  greater  physii^aphic  diverraty,  than 
those  which  we  have  discussed,  brings  out  some  interesting  facts. 
It  shows  that  our  study  is  a  comparative  one,  as  we  kave  contrasted 
areas  such  as  Point  Pelee  and  the  Florida  Keys  with  regions  c^ 
somewhat  greater  diversity,  such  as  Jackson  County,  Missouri  and 
the  Yosemite  National  Park,  California.  A  greater  contrast  is  seen 
when  we  compare  the  Yosemite  region  of  considerable  diversifica- 
tion of  topography  with  regions  of  even  greater  natural  environ- 
mental conditions. 

The  flora  of  the  State  of  Connecticut,"  which  has  a  great  variety 
of  soils,  slope  exposures,  river  systems  and  tidal  estuaries,  includes 
621  genera  and  1942  species,  so  that  the  generic  coefficient  is  31.9 
per  cent.  As  a  close  approximation  to  this  coefficient  yielded  by  a 
flora  at  about  the  same  latitude  and  not  far  removed  geographically, 
we  have  the  flora  of  the  vicinity  of  New  York.  In  his  monograph, 
Taylor'*  lists  S30  genera  and  2651  species  of  plants.  The  physi- 
ography of  the  New  York  region  includes  salt  marshes,  estuaries, 
sea  beaches,  large  river  systems,  mountfuns,  as  the  Catskills  and 
the  Poconos,  sandy  country,  as  the  pine-barrens  of  New  Jersey,  and 
morainic  deposits  in  Long  Island  and  elsewhere.  Hence  we  find 
the  percent^e  31.3  per  cent,  to  be  an  expression  of  that  diversity. 

Th«  flora  of  a  great  state  like  Pennsylvania,**  with  all  kinds  of 
soils,  river  systems,  lakes,  bogs,  mount^n  systems  and  plateaus, 
might  be  expected  to  give  a  low  generic  coefficient,  and  we  find  on 
counting  that  there  are  680  genera  and  2275  species  of  ferns  and 
seed  plants,  so  that  the  coefficient  is  29.8  per  cent. 

Consulting  the  Flora  of  Tennessee,  by  Gattinger,  published  in 
1901,  we  find  that  for  that  state,  with  a  high  and  ancient  system  of 
mountains  in  its  eastern  end,  that  there  are  755  genera  and  ^18 
species  of  plants,  a  considerable  number  less  than  in  Pennsylvania, 
and  that  the  generic  coefficient  of  the  Tennessee  flora  is  34  per  cent. 

The  plant  life  of  Alabama''  as  concerns  the  pteridophytes  and 

"  Uoromitt«e  Conn.  Bot.  Soc,  Catalogue  of  the  Flowering  Plants  and  Ferns 
of  Connecticut,  1910. 

"  Taylor,  Norman;    Flora  of  the  Vicinity  of  New  York,  1915. 
"Small,  John  K.:    Flora  of  Pennsylvania,  by  Thomas  C.  Porter,  1903. 
"  Mobr,  Charles:    Plant  Life  of  Alabama,  1901. 
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8pemiiq>byte8,  in  a  region  of  great  physiographic  diversity  comprises 
^2  genera  and  2502  species,  yielding  a  generic  coefficient  of  32.8 
per  cent. 

However,  if  we  use  Coiilter  and  Nelson's  New  Manual  of  fioton^ 
o/  the  Central  Rocky  Mounlaixia  (1909),  we  find  that  23.7  per 
cent,  is  the  generic  coefficient  for  that  region  where  the  diversity  of 
land  configuration  is  great  and  where  the  ecologic  conditions  present 
striking  diEFeraaces.  There  are  listed  in  this  manual  649  genera 
and  2733  species. 

The  differences  presented  by  the  generic  coefficients  of  different 
countries  is  illustrated  by  reference  to  the  Flora  of  the  State  of 
Waakington,  by  Charles  V.  Piper  (1906),  and  by  an  enumeration 
of  the  genera  and  species  given  in  Jepson's  Flora  of  Western  Middle 
California  (1901).  The  Erst  work  gives  614  genera  and  2279  species, 
as  the  richness  of  the  Washington  flora,  while  Jepson's  book  includes 
421  genera  and  1449  species.  The  generic  coefficient  for  the  flora 
of  Washington  was  determined  to  be  26.9  per  cent,  and  for  that  of 
western  middle  California  29  per  cent. 

In  such  regions  as  the  Appalachian  Mountains,  which  represent 
an  ancient  upheaval,  and  are  covered  with  a  deciduous  forest,  which 
has  occupied  the  region  since  the  Miocene,  the  chronologic  factor 
must  be  considered  as  one  of  the  factors  influencing  the  numerical 
richness  of  the  flora.  This  fact  is  also  illustrated  in  California, 
where  the  diversity  of  the  coast  flora  in  endemic  types,  as  contrasted 
with  that  of  the  Sierra  Nevada  Mountains,  is  linked  intimately  with 
the  past  geolc^c  history  of  the  country.  Although  possessing  many 
Bpecies  in  common,  the  flora  of  the  coast  ranges  of  California  is 
decidedly  different  from  that  of  the  Sierra  Nevada.  Jepson  regards 
the  flora  of  the  California  coast  ranges  as  a  decidedly  endemic  one, 
much  older  and  more  unique  than  that  of  the  Sierra  Nevada.  An 
examination  of  a  list  of  plants  peculiar  to  the  coast  ranges  and 
the  Sierra  Nevada  will  show  that  the  coast  ranges  lack  tho3e  northern 
genera  which  we  may  call  boreal-alpine,  while  the  list  of  genera 
found  in  the  Sierra  Nevada  includes  such  boreal-alpine  genera  as 
Bryanthtu,  Cas»itype,  S^ibaldia.  This  difference  at  once  emphasizes 
the  fact,  that  to  explfuu  the  floral  diversity  and  the  generic  coefficient, 
we  must  emphasize  not  only  present  conditions  of  physiography 
as  effective,  but  we  must  study  the  geologic  history  of  the  region  as 
well,  as  the  past  distribution  and  past  successional  phases  of  the 
land  and  water  plants. 

Before  summarising,  it  is  important  to  give  a  few  additional 
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compturative  figures.  Small  includes  in  his  Flora  of  the  South- 
eastern United  States  (1913),  6364  species  and  1494  genera,  giving 
a  generic  coefficient  of  23  per  cent.  The  total  number  of  genera 
and  species  in  Gray's  Manual^*  ia  ^1  genera  and  3413  ^jecies,  or 
24  per  cent.,  for  the  British  flora  734  genera  and  2964  species,  or 
24  per  cent.,  and  for  Switzerland  659  genera  and  2453  species,  or 
27  per  cent. 

If  we  place  in  sequence  the  numbers  which  we  have  given  above, 
it  becomes  evident  that  we  can  arrange  our  regions  so  that  we  dis- 
cover that  no  two  places  are  alike  with  respect  to  the  diversity  of 
the  physiographic  conditions. 

Generic 
R^on.  Species.         Genera,  Coefficient. 

Point  Pelee,  Ontario 623  466  74.7  per  cent 

Florida  Keys 533  346  65  " 

Miami,  Florida 796  466  59 

Hartsville,  South  Carolina 628  344  54.6 

-■Utamaha  Grit  Region,  Georgia 797  404  50  " 

Pine  Barrens,  New  Jersey 555  250  45  " 

Jackson  County,  Missouri 1141  500  43.8         " 

Lancaster  County,  Pennsylvania  1464  617  42.1 

Yoaemite  National  Park  (incompletel...  .  741  311  41.9 

Upper  Susquehanna 1105  462  41.8 

Columbia,  Missouri 1058  435  41.1 


628 

2502 

1942 

2275 

Switwrland 

2453 

2219 

3413 

Great  Britain  (Druce) 

2964 

Centra!  Rocky  Mountaina 

2733 

6364 

32.8 
31.9 
31.3 


649 


The  figures  of  this  table  are  a  partial  confirmation  of  Jaccard'^ 
law  of  plant  distribution,  applied  for  the  first  time  to  a  statistic 
study  of  the  American  flora.  It  seems,  therefore,  "that  the  generic 
coefficient  is  inversely  proportional  to  the  diversity  of  ecologic 
conditions."  Such  regions  as  the  central,  northeastern  and  south- 
eastern United  States,  central  Rocky  Moimtuns,  Great  Britain, 
and  Switzerland  have  ecolt^c  conditions  of  the  greatest  diversity, 
and  hence  low  generic  coefficients,  while  the  Pelee  region,  the  Miami 
region  and  that  of  the  Florida  Keys  with  fairly  uniform  physiography 
have  relatively  high  generic  coefficients. 

"  Robittson,  B.  L.,  and  Femald,  M.  L.:  A  {landbook  of  the  Flonerine  Plants 
and  Ferns  of  the  Central  and  Northeastern  United  States  and  Adjacent  Canada, 
1908. 


,y  Google 


FROCEEDIKQS   OF  THE   ACADEUY  OF  [Aug., 


AH  ABSANOEIIKKT  07  KIMESALB  AOCOBDIItO  TO  TESIB  OC0ttBBEKOB> 
BT  BDQAB  T.  WHERHY  and  SAUUEL  0.  OOaDON. 

In  the  preparation  of  a  catalog  of  the  miner^  of  Pennsylvania, 
upon  which  the  writers  have  been  engaged  for  some  time,  a  system- 
atic plan  for  listii^  the  minerals  under  each  locality  has  proved 
desirable.  The  standard  classification,  as  used  by  Dana,  being  unsatis- 
tactory  for  this  purpose,  in  that  it  is  based onchemico-crystallographic 
features,  and  represents  a  laboratory  rather  than  a  field  system, 
a  new  arrangement,  based  on  occurrence  and  genetic  relationships, 
has  been  worked  out. 

The  principles  applied  require  little  discussion.  The  types  of 
mineral  occurrence  are  classified  on  the  basis  of  chemical  and  geo- 
lo^cal  relations,  the  chief  criterion  for  subdivision  being  dissimilarity 
in  mineral  content.  Thus,  granite  is  not  separated  from  ^enite, 
since  both  are  made  up  of  essentially  the  same  minerals;  but  low- 
alkali  syenites  are  separated  from  those  high  in  alkalies  because 
quite  different  minerals  develop  in  the  two.  The  various  sub- 
divisions are  not  sharply  defined,  but  grade  ijito  one  another,  so 
that  rather  arbitrary  lines  must  be  drawn  between  them;  for  example, 
certain  types  of  veins,  such  as  the  tourmaliniferous  copper  veins, 
might  with  equal  right  be  classed  with  either  pneumatolytic  veins 
or  hydrothermal  deposits,  and  their  minerals  are  here  art)itrarily 
placed  in  the  former  class.  However,  every  effort  has  been  made 
to  minimize  difficulties  of  this  sort  by  making  the  subdivisions  as 
comprehensive  as  possible.  In  arran^i^  the  minerals  in  each 
division,  Dana's  order  has  been  more  or  less  closely  followed. 

Rather  than  coin  new  names  for  the  several  subdivisions  of  this 
scheme  of  classification,  we  have  employed  terms  in  common  use, 
even  though  they  are  not  altogether  appropriate.  Thus  "hydro- 
thermal  "  is  used  for  mineral  veins,  as  is  customary  with  economic 
geologists,  although  it  is  recognized  that  pegmatites  and,  for  that 
matter,  even  igneous  rocks,  have  about  as  much  right  to  thb  term, 
since  both  water  and  heat  contribute  to  their  formation.  The  terms 
silicic,  alkalic,  calcic,  and  magnesic  for  the  chemical  subdivisions  are 
intended  to  indicate  only  the  prominence  of  the  respective  con- 
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Btituents,  ani  not  to  have  a  strict  quantitative  significatice,  althou^^ 
in  general  the  "silicic"  rocks  contain  more  than  45%  SiOi,  while 
in  the  other  three  over  7.5%  of  the  oxides  to  which  the  name  of 
each  refers  is  usu^y  present. 

The  classification  has  been  extended  to  about  800  mineral  species, 
some  rare  minerals  beii^  necessarily  omitted  because  of  lack  of 
information  as  to  their  occurrence,  although  it  is  to  be  expected  that 
many  additions  to  the  lists  will  prove  necessary  as  our  knowledge  of 
mineral  associations  advances. 

Much  of  the  data  has  been  obtained  from  recent  works,  especially 
those  of  Lindgren,*  Emmons,*  and  Rogers.* 

SYNOPSIS  OF  THE  CLASSIFICATION 
I.  Maguatic  Phenouena 

1.  Igneous  rocks 

A.  Silicic  (comprising  acidic  and  intermediate,  but  excluding 

alkalic,  of  the  usual  classifications) 
6.  Alkalic  (alkali-syenites  and  similar  rocks) 
G.  Calcic  (the  basic  rocks) 
D.  Magnesic  (the  ultra-basic  rocks) 

Each  of  the  above  divisions  is  subdivided  as  follows: 

a.  Primary 

b.  Metamorphosed 

c.  Weathered 

2.  Pegmatites  (including  pneumatolytic  veins  and  many  quartz  veins) 

A.  Silicic 

B.  Alkalic 

C.  Calcic 

Each  of  the  above  divisions  is  subdivided  as  follows: 

a.  Primary 

b.  Metamorphosed 

c.  Weathered 

S.  Hydrothermal  deposits  (the  majority  of  mineral  veins,  including 
contact  deposits) 
(No  chemical  subdivision  practicable) 

a.  Primary 

b.  Metamorphosed  (Includii^  secondarily  enriched) 

c.  Weathered 

'  Ewn.  Geol.,  Vol.  2.  p.  lai,  1907. 
'  Econ.  Geol.,  Vol.  3,  p.  6U,  1908. 
•Econ.  Geol-,  Vol.  7,  p.  638,  1912. 
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4.  Fumerolic  deposits 

{No  chemical  or  historical  subdivision  practicable) 

11.  Sediuentabt  Peienomena 
1.  Sediments 

A.  Siliceous  (including  argillaceous) 

B.  Calcareous  (including  magnesian) 

C.  Ferruginous  (including  manganiferous  and  zinciferous) 

D.  Saline 

E.  Phosphatic 

F.  Carbonaceous 

Each  of  the  above  divisions  is  subdivided  as  follows: 

a.  Primary 

b.  Metamorphosed 

c.  Weathered 


The  Classification  Applied  to  Minerals 
I.  1.  A.  Silicic  Igneous  Rocks 


.  Primary 
Silicon  oxides: 
Feldspars;  orthoclaees: 

plagioclases: 
Metasilicates;  pyroxenes: 
amphiboles : 
miscellaneous : 
Orthosilicates :  garnets: 

chrysolites : 
epidotes: 
micas: 
boro-: 

flue-: 

rare-earth-: 
Phosphates;  fluo-: 

rare-earth-: 
Halides;  fluorides: 
Oxides;  2: 3: 
1:2: 
double;  spinels: 


quartz,  tridymite 

orthoclase,    anorthoclase,    micro- 

cline 
albite,  oligoclase 
augite;  spodumene;  rhodonite 
hornblende 
iohte 

almandite,  andradite 
fayalite 

epidote,  allanite 
muscovite,  biotite 
axinite;  black  tourmaline;  dumor- 

tierite 
topas 

zircon;  gadolinite;  titanite 
apatite 

monazite,  xenotime 
fluorite 

corundum,  hematite 
rutile,  cassiterite 
spinel  (ceylonite),  magnetite 
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Oxides;  double;  rare-earth-: 
Sulfides;  nomnetallic : 

metallic : 
Elements;  nomnetallic: 
metallic : 

b.  Metamorphosed  (additional  to 

lized  by  metamorphism) 
Orthosilicates;  epidotes: 
hydroxy-: 
Sulfates;  hydroxy-: 
Oxides;  1:2: 

hydroxy-: 

c.  Weathered 
Silicon  oxides: 
Orthosilicates;  hydroxy-: 


Sulfates;  hydrous-: 
hydroxy-: 
Phosphates ;  hydroxy- : 
Oxides;  hydroxy-: 
Hydroxides : 


ilmeoite,  pseudobrookite 

molybdenite 

pyrite;  chalcopyrite 

graphite 

gold 

those  of  a,  which  may  be  recrystal- 

zoisite,  piedmontite 

chlorite  {many  varieties) ;  kaolinite 

al  unite 

brookite,  octahedrite 

diaspore 

quartz,  chalcedony,  opal 

chlorite  (many  varieties);  vermic- 
ulite  (many  varieties);  kaolin- 
ite, chloropal,  allophanite 

alunogen,  halotrichite 

jarosite 

turquois 

bauxite,  limonite,  manganite,  wad 

gibbsite 


I.  1.  B.  Alkalic  Igneous  Rocks 


.  Primary 
Silicon  oxides: 
Feldspars;  orthoclases: 

plagioclases: 
Metaalicates;  leucites: 

pyroxenes: 
amphiboles: 

rare-earth-; 
Orthosilicates;  garnets: 

nephelites: 
sodalites: 
melilites : 
micas: 
rare-earth-: 


(quartz) 

orthoclase,  anorthoclase,  micro- 
dine 

albite,  oligoclase,  andesine 

leucite 

acmite,  tegirite 

hornblende,  arfvedsonite,  barke- 
vikite,  riebeckite,  enigmatite 

lovenite 

andradite 

nephelite,  cancrioite 

sodaIit«,  hauynit«,  noselite 

melilite 

biotite 
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Orthosilicates;  hydrous: 
Phosphates ;  fluo-  and  chloro- : 
Halides;  fluorides: 
Oxides;  double;  spinels: 

rare-earth-: 


anaJcite 

apatite 

villiaumite,  fluorite 

spinel  (ceylonite)  m^aetite 

ilmenite,  perovskite 

those  of  a) 

ilvaite 

muscovite 

chlorite  (many  vwieties) 

rutile 

diaspore 


b.  Metamorphosed  (additional  to  t 
Orthosilicates;  miscellaneous: 

micas: 
hydroxy-: 
Oxides;  1:2: 

hydroxy-: 

c.  Weathered 

Silicates;  hydroxy-;  zeolites:      hydronephelite, natrolite, thomson- 


Oxides;  hydroxy-: 
Hydroxides: 


kaolinite 
bauxite;  limonite 
gibbsite 


I.  1.  C.  Calcic  Igneous  Rocks 
a.  Primary 
Silicon  oxides: 
Feldspars;  orthoclases: 
plf^oclases: 


Meta^licates;  pyroxenes: 

amphi  boles: 
hydrous-: 
Orthosilicates;  gsmets: 

chrysolites : 
melilites: 
epidotes: 
micas: 
rare-earth-: 
Phosphates;  fluo-  and  chloro-: 
Oxides;!;  2: 

double;  spinels: 

rare-earth-; 
Sulfides;  1:1: 

miscellaneous: 
Elements;  nonmetallic: 
metallic : 


quartz 

orthoclase 

oligoclase,   andesine,   labradorite, 

bytownite,  anorthite 
enstatite,    hypersthene;   diopside, 

augite;  babingtonite 
hornblende;  enigmatite,  rhonite 
analcite 
andradite 
forsterite,  olivine 
melilite 
epidote 
biotite 
titanite 
apatite 
rutile 
magnetite 
ilmenite;  perovskite 
pyrrhotite,  pentlandite 
pyrite;  chalcopyrite 
graphite 
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b.  Metamorphosed  (additional 
Acid  silicates;  hydrous: 
Metasilicates;  amphiboles: 
hydrous: 


Orthosilicates;  epidotea: 
boro-: 
hydrous: 

Carbonates: 
Sulfates: 

Silicate-sulfate-carbonates : 
Oxides;  2:3: 
Sulfides;  1:1: 
Elements;  metallic: 
c.  Weathered 

Oxides;  hydroxy-: 
Hydroxides; 
Silicates;  hydroxy-: 


431 


to  those  of  a)' 

ptilolite,  mordenite 

gninerite,  glaucophanite 

pectolite;  okenite,  gyroHte,  apo- 
phyllite;  heulandite,  brewsterite, 
epistilbite,  phillipsite,  harmo- 
tome,  stilbite,  gismondite,  lau- 
montite,  laubanite,  chabazite, 
gmelinite,  levynite,  faujasite, 
edingtonite,  natrolite,  mesolite, 
scolecite,  zeophyllite 

zoisite,  piedntontite 

datolite 

thomsonite,  hydronephelite;  law- 
sonite;  prehnite 

calcite,  aragonite 

anhydrite;  gypsum 

thauroasite 

hematite 

galena,  sphalerite 

copper,  silver 

limonite,  baiudte 

gibbsite 

chlorite  (many  varieties),  kaolinite 


.  1.  D.  Maonesic  Igneous  Rocks 


.  Primary 
Feldspars;  orthoclases: 
plagioclases: 
Metasilicates;  pyroxenes: 
Orthosilicates;  garnets: 

chrysolites: 
Oxides;  2:3: 

double;  spinels: 

rare-earth- : 
Sulfides  and  arsenides;  1:1: 


(orthoclase) 

labradorite,  bytownite 

enstatite,  hypersthene,  augite 

andradite,  pyrope,  uvarovite 

olivine,  knebelite 

corundmn 

spinel  (picotite),  magnetite.,  chro- 

mite 
ilmenite;  perovskite 
pyrrhotite,  niccolite 
sperrylite,  chalcopyrite 


>  Zeolite  veins  are  regarded  as  bdontinK  here. 
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Elements;  nonmet&llic : 

metallic: 

iron,  nickel, .  palladium,  osmium 

iridium,  iridosmine,  platinum 

b.  Metamorphosed  (additional  to  those  of  a) 

Metasilicates;  pyroxenes: 

jadeite 

amphiboles: 

anthophyllite;  tremolite,  asbestos 

actinolite,  hornblende 

hydroxy: 

talc 

Orthoffllicatea;  epidotes: 

epidote 

oxy-: 

sillimanite 

micas: 

museovite,  margarite 

.  hydroxy-: 

chlorite  (many  varieties),  serpen- 

tine, deweylite,  sepiolite 

Carbonates: 

caicite,  dolomite,  ankerite 

Oxides;  2: 3: 

corundum 

double;  spinels: 

magnetite 

*.  Weathered 

Silicon  oxides: 

quartz,  chalcedony,  opaJ 

Orthosilicates ;  hydroxy-: 

chloropal,  genthite 

hydrous-; 

allophanite 

Oxides;  hydroxy-: 

limonite,  diaspore 

Hydroxides: 

brucite 

Carbonates;  calcites: 

caicite,  magnesite 

hydrous: 

hydromagnesite,  zaratite,  reming- 

tonite 

Note. — Meteorites  would  be  included  here. 

I.  2.  A.  Silicic  Pegmatites 

a.  Primary 

Silicon  oxides: 

quartz 

Acid  silicates: 

petalite,  milarite 

Feldspars;  orthoclases: 

microcline,  anorthoclase 

plf^oclases: 

albite,  oligoclase 

Metaalicates;  pyroxenes: 

augite;  spodumene;  rhodonite 

amphiboles: 

actinolite,  hornblende 

miscellaneous: 

beryl,  ioHte,  pollucite 

Orthosilicates;  garnets: 

pyrope 

helvites: 

helvite,  eulytite 

ecapolites: 

wemerite                           .  . 
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Orthosilicates;  phenakites: 

phenakite 

boro-: 

datohte,      axinite,      tourmaline, 

dumortierite 

fluo-: 

topaz 

oxy-: 

grandidierite 

ppidotes: 

zoisite,  epidote,  allanite 

misc. : 

euelase,  carpholite 

micas: 

lepidolite,  paragonite,  muscovite; 

zinnwaldite,  biotite 

rare-earth-: 

thorite,     zircon,     mackintoshite. 

gadolinite,  yttrialite,  thalenite. 

hellandite 

hydrous: 

chabazite,  stilbite 

Carbonates;  calcites: 

calcite,  rhodochrosite,  siderite 

fluo-: 

parisite 

Phosphates:  rare-earth-: 

monazite,  xenotime 

alkali-heavy- 
metal: 

fluo-: 
hydroxy-: 
Columbat^s;  isometric: 
tetragonal : 
orthorhombic : 


TuDgstates: 
Borates: 

Halides;l:2: 

1:3: 

double: 
Oxides;  2:3: 

1:2: 

double;  spinels: 

rare-earth : 
miscellaneous: 
Sulfides;  nonmetallic: 
metallic;  2:3: 
2S 


graftonit«,       triphyllite,       lithio- 

philite 
apatite,  triplite,  amblygonite 
hamlinite,  childrenite 
hatchettolite,  microlite 
fergHsonite,  tapiolite,  mossite 
columbite,    tantalite,    eschynite, 

polycrase,  euxenite,  samarskite, 

yttrotantalite 
wolframite,  hiibnerite,  scheelite 
eremeyevite,   rhodizite,  hamberg- 

ite 
fluorite 

fluocerite,  yttrocerite,  tysonite 
cryolithionite,  cryolite,  chiolite 
corundum,  hematite 
rutile,  brookite,  cassiterite,  tho- 

rianite,  uraninite 
spinel,  magnetite,  gahnite 
ilmenite 
:  cbrysoberyl,  bixbyite 
molybdenite 
etibnite,  bismuthinite 
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Sulfides;  metallic;  1:1: 
1:2: 
double: 
Elements;  nonmetallic: 
metallic : 
h.  Metamorphosed  (additional 
Orthosilicates;  nephelites; 
epidotes: 
misc.: 
hydrous: 
Phosphates;  hydrojg'; 

hydrous: 

Halides;  single: 
double: 

c.  Weathered 
Silicon  oxides: 
Orthosilicates;  hydroxy: 

hydrous: 
Carbonates;  anhydrous: 
hydrous: 


fluo-: 
Oxides;  hydroxy-: 
Colmnbates : 


sphalerite,  galena,  pyrrhotit« 
pyrite,  arsenopyrite 
chalcopyrite,  bornite,  stannite 
graphite 
bismuth,  gold 
to  a) 

eucryptite 

zoisite 

bertrandite 

pyrophyllite 

natrophilite,    berylionite,  herder- 

ite,  triploidite,  hureaulite 
dickinsonite,  fillowite,  fairfieldJte, 

reddingitc,  eoaphoiite 
fluelUte 
pachnolite,    thomsenolite,    proso- 

pite,  ralstonite,  gearksutJte 

opal  (hyalite) 

cookeite,     chlorite,     vermiculite, 

kaolinite 
montmorillonite,  uranophane 
bismutospherite 
malachite,  bismutite,  lanthanite, 

tengerite,  uranothallite,  liebig- 

ite,  voglite 


limonite,  manganite,  gummite 

rogersite 

purpurite,  phosphuranylite,  autun- 

ite,  torbemite 
uranopilite 


a.  Primary 
Silicon  oxides: 
Acid  silicates: 

Feldspars;  orthoclases: 

plagioclasee : 

Metasilicates;  leucites: 


I.  2.  6.  Alkalic  Peomatites 


(quartz) 

eudidymite,    epididymite,    leuco- 

sphenite,  narsarsukite 
microcline 
albite,  oligoclase 
leucite 
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Meta^ilicates;  pyroxenes: 


amphiboles: 
rare-earth-: 


bedenbei^tc,  ai^te;  acaiite, 
eegirite;  schizolite 

arfvedsonite,  enigmatite 

rosenbuschite,  lovenite,  wOhlerite, 
hiortdahlite;  eudialite,  cata- 
pleiite,  cappelenite,  melanocer- 
ite,  caryocerite,  tritomite, 
elpidite 


fluo-: 

leucophanite,  meliphanite 

Orthosilicates;  garnets: 

andradite 

nephelites: 

nepbelite;  cancrinite 

sodalites: 

sodalite,  noselite 

helvites: 

helvite 

boro-: 

datolite,  homilite 

micas: 

biotite,     lepidomelane,     zinnwal- 

dite,  ttenolite 

rare^arth-; 

zircon,       thorite;       schorlomit*; 

titanite;     astrophyliite,     john- 

strupite,  mosandrite,  neptunite, 

keilhauite,   benitoite,  lorenzen- 

ite,  rinkite 

hydrous: 

cenosite 

xenotime 

Columbates;  isometric: 

pyrochlore,  chalcolamprite 

orthorhombic : 

polymignite 

Borates: 

nordenskioldine 

Carbonates;  calcites; 

calcite 

Halides;  fluorides: 

fluorite 

Oxides;  2: 3: 

corundum 

1:2: 

baddeleyite 

double;  rare-earth-: 

ilmenite 

Sulfides  and  arsenides: 

Iflllingite 

b.  Metamorphosed 

Silicates;  micaa: 

muscovite 

hydroxy-: 

chlorite 

Oxides;  1:2: 

rutile 

c.  Weathered 

Silicates;  hydrojQ'-: 

kaolinite 

hydrous;  zeolites: 

hydronephelite,    analcite,    natro- 

lite,  thomaonite 

Carlwnatps;  rare-earth  fluo-: 

ancylite,  cordylite 

Oxidos;  hydroxj'-: 

bauxit«,  limonite 
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I.  2.  C.  Calcic  Pegmatites 

Primary 

Silicon  oxides: 

(quartz) 

Feldspars;  orthoclases: 

microcline 

plagioclases: 

albite,  oligoclase,  labradorite 

Metaalicates;  pyroxenes: 

hypersthene;  ai^te 

amphiboles: 

hornblende 

Orthosilicates;  garnets: 

andradite 

scapolites: 

wemerite 

boro-: 

tourmaline 

micas: 

phlogopite,  biotite 

rare-earth-: 

zircon;  titanite 

Phosphates;  Quo-  and  chloro- 

apatite 

Carbonates: 

calcite 

Halides;  fluorides: 

fluorite 

Oxides;  1:2: 

rutile 

double;  spinels: 

mt^etite 

rare-earth-: 

ilmenite 

Sulfides;  nonmetallic: 

molybdenite 

metallic;  1:1: 

pyrrhotite 

1:2: 

pyrite 

Hements;  nonmetallic: 

graphite 

Silicates;  epidotes: 

epidote 

hydroxy-: 

chlorite,  kaolinite 

Weathered 

Silicon  oxides: 

quartz,  chalcedony,  opal 

Oxides;  hydroxy-: 

limonite 

Silicates;  hydroxy-: 

kaolinite 

I.  3.  Hydrothebmal  Deposits 

Primary 

Silicon  oxides: 

quartz,  opal 

Silicates;  feldspars: 

orthoclase  (aduiatia,  valencianite) 

hyalophane 

pyroxenes: 

rhodonite 

boro-: 

tourmaline 

micas: 

biotite 

Carbonates;  calcites: 

calcite,  dolomite,  ankerite,  sider- 

ite,  rhodochrosite 

miscellaneous: 

witherite;  bromlite 
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sulfo-salts;  acidic: 


celestite,  barite,  gypsum 

scheelite,  hUbnerite,  wolframite, 
ferberite,  cuprotungstite 

fluorite 

hematite,  uraninite,  ma^etite 
:  domeykite,  algodonite,  whitneryite, 
horsfordite,  dyscrasite,  chilcD- 
ite,  stUtzite,  umangite,  rickard- 
ite,  maucherite,  temiskamite, 
joseite,  wehrlite 

argentite,  hessite,  petzite,  galena, 
clausthalite,  aguilarite,  altute, 
naumanaite,  berzelianite,  lehr- 
bachite,  eucairite,  zor^te, 
crookesite;  chalcocite,  stn>- 
meyerite,  acanthite;  sphalerite, 
metacinnabarite,  tiemamiite, 
oDofrite,  coloradoite,  alaband- 
ite;  cinnabar,  covellite,  gree- 
nockite,  wurtzite,  millerite, 
niccolite,  breithauptite,  pyr- 
rhotite;  realgar;  polydymite, 
beyrichite 

orpiraent,  stibnite,  bismutbinite, 
guanajuatitc,  tetradymite,  mel- 
onite 

molybdenite;  hauerite,  pyrite, 
smaltite,  cbloanthite,  cobalt- 
ite,  gersdorffite,  corynite, 
ullmannite,  sperrytite,  laurite, 
skutterudite,  willyamite,  mar- 
casite,  loUii^te,  arsenopyrite, 
safflorite,  rammelsbergite,  glau- 
codotite,  alloclasite,  kallilite, 
woifachite;  sylvanite,  kren- 
nerite,  nagyagite 
bornite,  linnseite,  cubanite, 
carrollite,  chalcopyrite,  stan- 
nite;  sternbei^te,  chaimersite; 
teallite;  sulvanite 
livingstonite,  guejarite,  chiviatite, 
cuprobismutite,  rezbanyite 
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Sulfides,  arsenides,  etc. 
sulfo-salte;  1:1: 


ziokenite,  andorite,  sartorite, 
emplectite,  chalcostibite,  smitb- 
ite,  trechmannite,  matildite, 
galenobisDiutite,  berthierite, 
hutchinsonite,  lorandite,  mUu^ 
gyrite 

3: 2:  plagioalte,    klaprotholite,    baum- 

hauerite,  sehirmerite,  warren- 
ite,  dufrenoysite,  cosalite, 
rathite,  schapbachite,  jameson- 
ite,  kobellite,  brongniardite, 
Bemseyite,  diaphorite,  freiesle- 
benite 

3:1:  boumonite,  wittichenite,  aikinite, 

boiilangerite,  liliatiite,  stylo- 
typite,  guitermanite,  tapalpite; 
proustite,  pyrargyrit*;  pyro- 
stilpoite,  rittingerite 

basic ;  tennantite,    tetrahedrite,   jordaa- 

ite,  meneghinite,  geocronite, 
stephanite,  kilbrickenite,  bee- 
gerite,  pearcite,  polybasite, 
polyargyrite 

arsenates, etc.:  enargite,  famatinite,  xantho- 
conite,  epiboulangerite,  epl- 
genite,  canfieldite,  argyrodite, 
franekeite,  cylindrite 
arsenic,  allemontite,  antimony, 
bismuth,  copper,  silver,  gold 


b.  Metamorphosed:     Many  of  the  above  minerals  are  also  produced 


by  metamorphisra 

Weathered 

Silicon  oxides: 

quartz,  chalcedony,  opal 

Silicates:  hydroxy-; 

dioptase,  calamine,  chrysocolla 

Carbonates;  calcites: 

calcite,       aiderite,       smithsonite 

spherocobaltite 

aragonites: 

aragonite,  cerussite 

anhydrous-: 

bismutospheri  te 

chloro-: 

pbo^enite 
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Carbonates;  hydroxy-; 


Phosphates  and  arsenates; 
chloro-: 
hydrous-: 


hydroxy- : 


Nitrates: 

Arsenites,  aDtimonites: 

Uranates: 

A&timonates: 

TungBtates: 

Sulfates;  anhydrous: 

basic  (oxy-): 
chloro-: 

hydrous-: 


malachite,  azurite,  hydrozincite, 
aurichalcite,  hydrocerussite,  bis- 
mutite,  liebigite,  vc^Iite 

pyromorpMte,  mimetite.vanadinite 

Ubetbenite,  olivenite,  sdamiteF 
descloizite,  brackebuschite,  psit- 
tacinite,  dihydrite,  erinite, 
pseudomalachite,  clinoclasite, 
areeniosiderite,  atelestite,  rosel- 
ite,  trichaicite,  hopeite,  vivian- 
ite,  erythrite,  annaber^te,  cab- 
rerite,  kottigite,  scorodite 

parahopeite,  haidingerite,  pbar- 
macolite,  forbesite,  conichai- 
cite,  bayldonite,  t^lite, 
leucochalcite,  euchroite,  com- 
wallite,  tyrohte,  chalcophyll- 
ite,  ludlamite,  wa  vet  lite, 
liskeardite,  pharmacosiderite, 
mazapilite,  liroconite,  chene- 
vixite,  chalcosiderite,  trogerite, 
plumbogummite 

autunite,  uranocireite,  torber- 
nite,  uranospinite,  zeunerite, 
walpurgite,  rhagite,  mixite 

gerhardtite  - 

trippkeite,  pitticite 

uranospherite,  gummite 

bindheitnite 

powellite,  stolzite,  wutfenite, 
raspite,  molybdite 

barite,  anglesite,  crocoite,  phceni- 
cocbroite,  vauquelinite 

lanarkite 

caracolite,  connellite,  spai^olite, 
leadhillite 

gypsum,  ilesite,  epsomite,  goslarite, 
morenosite,  melanterite,  mal- 
lardite,  pisanite,  bieberite, 
chalcanthite,  krohnkite,  romer- 
ite,  boothite 
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Sulfates;  hydroxy-: 


Telluratea,  etc.: 
Halides;  simple: 


|A>.g., 

caledonite,  brochantite,  linarite, 
langite,  herrengrimdite,  cyano- 
trichite,  serpierite,  castaiiit«, 
copiapite,  knoxvillite,  utahite, 
amarantite,  fibroferrite,  glock- 
erite,  felsobanyite,  botryc^en, 
quetenite,  zincaluminite 

nioiitaiiite,  emmonsite,  durdenite, 
chalcomenite 

calomel,  marghite,  miersite, 
nantokite,  cerargyrite,  embo- 
llte,  bromyrite,  iodyrite, 
cotunuite,  cuproiodargyrite 

matlockite,  scbwartsembei^te, 
launonite,  paralaunooite,  pen- 
fieldite,  daviesite,  fiedlerite, 
atacamite,  egglestonite,  ter- 
linguaite,  kleinite 

cuprite 

manganosite,  bunsenitc,  tenorite, 
montroydite,  oiassieot 

arsenolite,  senarmontite,  clau- 
detite,  valentinite,  bismite; 
hematite 

tellurite,  cervantite,  stibiconite, 
pyrolusite,  plattnerite 


1:3: 

tungstite 

double: 

minium 

hydroxy-: 

limonite,   manganite   (incl.   psilo- 

melane) 

oxy-sulfides: 

Elements;  nonmetallic 

sulfur,  arsenic 

metallic: 

gold,     silver,     copper,     mercury, 

amalgam 

I.  4. 

FUMEROLIC  DEPOalTS 

(All  primary) 

Arsenates: 

scorodite 

Sulfates;  anhydrous: 

cyanite,       anglesite,       dolero- 

phanite,  palmierite 
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Sulfates;  hydrous: 

epsomite,    boussingaultite,    mira- 

bilite,      gypsum,      picromerite, 

ogen,  voltaite,  metavoltine 

Haiides;  anhydrous: 

halite,      sylvite,      sal-ammoniac, 

hydrophilite,     cbloromagnesite, 

scacchite,    molysite,     hieratite. 

cotunnite 

oxy-: 

matlockite,  nocerite 

hydrous: 

Oxides;  1:  1: 

tenorite,  massicot 

2:3: 

hematite 

double: 

magnesioferrite 

Hydroxides: 

sassolite 

Sulfides: 

Elements: 

sulfur,  selen-sulfur 

11.  1.  A.  SU.ICEOUS  (and  Argillaceous)  Sediments 

Primary 

Silicon  oxides: 

quartz,  chalcedony 

Feldspars: 

orthoclase;  albite 

Metaailicates: 

augite,  hornblende 

Orthosilicates;  garnets: 

almandite 

olivines: 

olivine 

boro-: 

tourmaline 

micas: 

muscovite,  biotite 

oxy-: 

cyanite 

hydroxy-: 

staurolite,  epidote 

rare-earth-: 

zircon;  titanite 

misc.: 

glauconite 

Phosphates;  rare-earth-: 

monazite,  xenotirae 

fluo-: 

apatite 

Antimonat«s: 

tripuhyite,  lewisite,  derbylite 

Oxides;  2:  3: 

corundum,  hematite 

1:2: 

rutile,  cassiterite,  baddeleyite 

double;  spinels: 

spinel,  ma^etite,  chromite 

rare-earth-: 

ilmenite,  senaite 

Elements;  nonmetallic: 

diamond,  graphite 

metallic: 

copper,    silver,    gold,    palladium, 

osmium,  iridium,  platinum 
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b.  Metamorphosed 

Silicon  oxides: 

quartz 

Feldspars: 

orthoclase;  microcline;  albite 

Metasilicates: 

hornblende,  glaucophanite,  crcci- 

dolite,  iolite 

Orthosilicates;  garnets: 

almandite 

boro-: 

tourmaline,  dumortierite 

micas: 

muscovite,     paragonite,     biotite. 

chloritoid 

oxy-: 

epidotes: 

zoisite,  epidote,  piedmontite 

hydroxy-: 

Btaurolite 

rare-earth-: 

zircon;  titauite 

Phosphates;  fluo-: 

apatite 

Oxides;  2:3: 

corundum,  hematite 

1:2: 

rutile 

double;  spinels: 

spinel,  magnetite,  hercynite 

rare-earth-: 

ilmenite 

Sulfides: 

pyrite,  molybdenite 

Elements;  nonmetallic : 

graphite 

c.  Weathered 

Silicates;  hydroxy: 

kaolinite 

Sulfates;  hydrous: 

alunogen,    kalinite,    halotrichite. 

Phosphates,  etc.: 

camotite 

II.  1.  B.  Calcareous  ( 

uflD  Magnesian)  Sediments 

a.  Primary 

Silicon  oxides: 

quartz 

Silicates;  hydroxy-: 

kaolinite 

Carbonates;  calcites: 

calcite,  dolomite,  ankerite,  sidmte 

aragonites: 

aragonite 

Oxides;  hydroxy-: 

limouite 

Elements: 

(carbon) 

b.  Metamorphosed 

Silicon  oxides: 

quartz 

Feldspars;  orthoclasea: 

hyalophane 

plagioclases: 

labradorite,  anorthite 

Metasilicates;  pyroxenes: 

diopside,    hedenbergjte,   scheffer- 

ite,    augite;    wollastonite,  rho- 

donite, babingtonite 
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Metasilicates;  ampbiboles: 

tremolite,  edenite,  hornblende 

Ortbosilicatee:  gameta: 

grossularite,  andradite,  uvarovite 

nephelites: 

kaliophilite,  microsommite 

sodalites: 

lazurite 

chrysoliteB: 

monticellite,  forsterite 

scapolites: 

meionite,     wemerite,     mizzonit«, 

marialite,  sarcohte 

melilites: 

vesuvianites: 

vesuvianite 

epidotes: 

zoisite,  epidote 

hydroxy-: 

ilvaite 

boro: 

danburite,     tourmaline,     axinitc, 

serendibite 

fluo-: 

prolectite,    humite,    chondrodite, 

clinohumite,  cuspidine 

micas: 

phlogopite,  biotite 

rare-earth-: 

zircon;  titanite,  guarinite 

hydrous-: 

chiorites  (several  varieties),  hille- 

brandite;      glauconite,      pholi- 

dolite 

carbonate-: 

spurrite 

Phosphates;  fluo-: 

apatite 

Columbates: 

columbite 

Borates: 

warwickite,  colemanite 

Halides;  fluorides: 

fluorite 

Oxides;  1:1: 

periciasite 

2:3: 

corundum 

double;  spinels: 

spinel  (severe  varieties),  mainie- 

tite 

rare-earth-: 

ilmenite 

Sulfides: 

pyrrhotite,  molybdenite,  pyrite 

Elements;  nonmetallic: 

graphite,  sulfur 

Sulfates: 

barite,  gypsum 

Carbonates: 

calcite,  aragonite 

Nitrates: 

nitromagnesite,  nitrocalcite 

II.  1.  C.  Ferruginous  (also  Manqaniferous  and  Zinciferous) 

Sediments 
a.  Primary 

Silicon  oxides:  (quartz) 

Silicates:  glauconite 
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,    Carbonates: 
Oxides;  2: 3: 
1:2: 
double: 
hydroxy-: 

hydroxides: 
b.  Metamorphosed* 
Silicon  oxides: 
Feldspars : 

Metasilicates;  pyroxenes: 

amphiboles: 
baiysilites: 

Orthosilicates;  garnets: 

nepbelites: 
chrysolites: 

phenakites: 

epidotes: 

misc.: 

hydroxy-: 


hydrous : 
Phosphates,  etc.;  anhydrt 


hydrous: 
hydroxy- : 


ankerite,  siderite 
hematite 

polianite,  pyrolusite 
magnetite,  hausmannite,  braunite 
bauxite,      manganite,      limonite, 
goethite,  xanthosiderite,  turgite 
psilom'elane  (incliiding  varieties) 


quartz 
microcline. 


albite,       oligoclase, 


augit«,     schefferite,     jeEFersonite, 

urbanite,  rhodonite 
hornblende 
barysilite,      ganomalite, 

stonite,  hyalotekite 
andradite,  spessartite 
nasonite 
tephroite,       roepperite, 

chroite 
trimerit*,  willemite,  pyrosmalite 
piedmontite,  hancockite 
harstigite,    melanotekite, 

dophyllite 
clinohedrite,     roeblin^te, 

phoenicite,    bementite, 

piiite,  neoticite 
inesit«,  gaaophyllite 
carminitc,  tilasite,  berzeliite,  mo- 

nimolite,    caryinite,    ecdemite, 

beudantite 
brandtite,     vivianite,     strengite, 

scorodite,  phosphosiderite,  bar- 

randite,  koninckite,  ealiainite 
dufrenite,  arseniosiderite,  retzian, 

allactite,  ludlamit«,  hemafibrite, 

wavellite,    fischerite,    evansite, 

peganite,    spherite,    pharmaco- 


hardy- 


glauco- 


raolyb- 

leuco- 
karyo- 
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siderite,  synadelphite,  flinkite, 
hematolite,  arseniopleite,  man- 
ganostibiite,  sarkinite,  chon- 
drarsenite,  cirrolitc,  oacoxenite, 
beraunite,  calcioferrite,  Iwrick- 
ite,  wardite,  zepharovichite 


Borates: 

sussexite,  pinakiolite 

Oxides;  1:1: 

manganosite,  zincite 

2:3: 

hematite 

double;  spinels: 

magnetite,     franklintte.     gahnite, 

jacobsite 

misc.: 

loi^banite 

Weathered 

Silicon  oxides: 

quarts,  chalcedony 

Silicates: 

calamine,  friedelite,  chloropal 

Carbonates: 

rhodochrosite,  smithsonite,  hydro- 

zincite 

Oxides;  hydroxy-: 

limonite 

Hydroxides: 

chalcophanite,  pyrochroite 

II.  1.  D.  Saline  Sediments 

Primary 

Carbonates;  calcites: 

calcite,  dolomite 

aragonites : 

aragonite,  strontianit'C 

double;  hydrous 

:    natron,    gayluseite,    trona,    pirs- 

sonite 

chloro-,  etc. : 

northupite,      tychite,      hanksite, 

kainite,   sulfohalite 

Sulfat<«;  anhydrous: 

anhydrite,        celestite,        barite; 

thenardit*,    aphthitalite,    lang- 

beinite,   glauberite,   vanthoffite 

simple,  hydrous: 

mirabilite,      kieserite,      epsomite. 

gypsum 

double,  hydrous: 

leonite,    blodite,    loweite,    picro- 

merite,  natrochalcite,  syngenite. 

pickeringite,  boussingaultite 

Borates;  anhydrous: 

boracite 

simple,  hydrous: 

borax,    pinnoite,    ascharlte,    lar- 

derellite,      lagomte,      bechilite, 

ulexite,  hydroboracite,  heintzite 

Hulfo-: 

sulfoborite 
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Nitrates: 

sodBruiter,  niter 

Nitrate-sulfates: 

darapskite,  nitroglauberite 

lodates: 

dietzite,  lautarite 

Halides;  fluorides: 

sellaite,  fluorite 

chiorides;l:l: 

halite,  sylvite 

1:2: 

hydrophilite 

hydrous: 

bischofite 

double: 

caroallite,  douglasite,  tachhydritt 

rinneite 

Boro-silicates : 

bakerite 

Oxides: 

hematite 

Hydroxides: 

sassoiite 

b.  Metamorphosed  (a  number  of  the  above  salts  are  also  formed  by 
rearrangement  within  salt  deposits) 
Elements:  sulfur 

c.  Weathered  (no  minerals  besides  the  primary  ones  are  knonn  to 
result  from  the  weathering  of  these  deposits) 


II.  1.  E.  Phosphatic  Sediuents 


,  Primary 
Phosphates: 
Miscellaneous: 


phosphorite 

indefinite  mixtures  of  phosphates 
of  various  elements 
b.  Metamorphosed;  c.  Weathered  (products  can  not  be  separated) 
Phosphates;  normal,  hydrous;    struvite,  collophaoite,  bobierrite, 
minervite 
acid,  hydroxy:       monetite 

hydrous:        stercorite,  brushite,  metabrushite, 
martinite,   newberyite,  hannayite 
Sulfates:  mascagnite,  taylorite,  lecontite 

Carbonates :  teschemacherite 

Oxalates:  oxammite 

II.  1.  F.  Carbonaceous  Sediments 

a.  Priroary 

Miscellaneous:  indefinite     mixtures     of     hydro- 

carbons 

b.  Metamorphosed;  c.  Weathered  (products  cannot  be  separated) 
Oxalates:  wheweliite,  humboldtine 
Mellates:  mellite 
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Sulfides: 
Elements : 
Miscellaneous: 


pynte 

graphite 

a  series  of  hydrocarbons,  many  of 
which  have  been  given  names, 
but  few  if  any  of  which  are 
really  minerals 


Index^of  Mineral  Occurrences. 
The  symbols  here  lued  correspond  with  those  in  the  "Synopsis." 


Acanthitc:  I-  3.  &. 

Acraite:!.  1.  B.  a.;  1.2.  B.  a. 

Actinolit«:  1.  1.  D.  b.;  1.  2.  A.  a. 

Adamite:  I.  3.  c. 

Adelite:  ?  (origin  not  det«rmiDed) 

Adularia:  see  orthoclase 

.^rite;  1.  1.  B.  a.;  I.  2,  B.  a, 

£nigmatit(>:  see  enigmatite. 

ikcnynite:  see  eschynite. 

AKHolite:  ? 

Afpicotit«:  ? 

AKuilarit«:  I.  3.  a. 

Aikinit*:  1.  3.  a. 

AlabandJte:  1.3.  a. 

Alamosite:  I.  3.  a. 

Albitc;  I.  1.  A.  a.;  1,  X.  B.  a.; 

I.  2.  A.  a.;  I.  2.  B.  a^  1.2.  C.  a.; 

II.  I.  A.  a,  b;  11.  1.  C.  b. 
AlRodonite:  I.  3.  a. 
Alkptii*:  11.  I.  C.  b. 
AUanite:  1.  1.  A.  a.;  1.  2.  A.  a. 
AUemonlite:  1.  3.  a. 
AJloclasite:  1.  3.  a. 
Allophaniie:  I.  1.  A.  c".;  I.  1.  D.  c. 
Almandite:  I.  1.  A.  a.;  1.  2.  A.  a.; 

II.  1.  A.  b. 
Altaite:  I.  3.  a. 
Almninite:  ? 
Ahmite:  I.  1.  A.  b. 

Alunogen:  1.  1.  A.  c;  1.  4.;  II.  1.  A.  c. 
Amalgam :  I.  3.  c. 
Aniarantite:  I.  3.  c. 
Amblygonite:  I.  2.  A.  a. 
AmphiDole:  see    actinolite,     asbestus, 

cummingtonite,  edenite,  grOnerite, 

hornblende,      jadeite,      nephrite, 

pargasii«,  tremolite. 
Analcite:  I.  1.  B.  a.;  I.  1.  C.  a,  b; 

1.  2,  B.  c. 
Anatase:  see  octahedrite. 
Anapaite:  ? 
Ancyliter  I.  2.  B.  c. 
AndaluHite:  I.  2.  A.  a.:  II.  1.  A.  b. 
Andesine:  I.  1.  C.  a.;  1.  1.  B.  a. 
Andorite;  I.  3.  a. 


Andradite:  I.  1.  A.  a.;  I.  1.  B.  a.; 

I.  1.  C.  a.;  1.  1.  D.  a.;  I.  2.  A.  a.; 
1.2.  B.  a.;  1.2.  C.  a,;  II.  I.  B.  b.; 

II.  1.  C.  b. 
Anglesite:  I.  3.  c.;  I.  4. 
Anhydrite:  1.  1.  C.  b.;  II.  1.  D.  a,  b. 
Ankerite:  1.  1.  D.  b.;  I.  3.  a.: 

II.  I.  C.  a. 
Annabergite:  I.  3.  c. 
(Annerodite:  doubtful  q>ecies.) 
Anorthite;  I.  1.  C.  a.;  11.  1.  B.  b. 
Anorthoctase:  I.  1.  A.  a.;  1.  1.  B.  a.: 

1.  2.  A.  a. 
Anthophyliite:  I.  1.  D.  b. 
Antimony;  I.  3.  a. 
Apatite:  1.  1.  A.  a.;  I.  1.  B.  a.; 

I.  1.  C.  a.;  1.2.  A.  a.;  1.  2.  C.  a.; 

II.  1.  A.  a,  b.;  11.  1.  B.  b. 
Aphrosiderite:  see  chlorite. 
Aphthitalite:  II.  1.  D.  a,  b.;  I.  4. 
Apjohnite:  ? 

ApophyUite:  1.  1.  C.  b. 
Aragonite:I.  1.  C.  b.;  1.  3.c.; 
II.  I.  B.  a,  c;  II.  1.  D.  a. 
Ardennite:  ? 

Arfvedaonite:  I.  1.  B.  a.;  1.  2.  B.  a. 
Argentite:  I.  3.  a,  b. 
Ai^Twiite:  1.  3.  a. 
Arsenic:  I.  3.  a,  c. 
Arseniopleile:  II.  1.  C.  b. 
Areeniosiderite:  I.  3.  c;  II.  1.  C.  b. 
Arsenolite:  I.  3.  c. 
Arsenopyrite:  1.  2.  A.  a.;  I.  3.  a. 
Artinite:  ? 
Asbestus:  1.  1.  D.  b. 
AsboUte:  II.  1.  C.  a. 
Ascharite:  II.  1.  D.  a. 
ABphaltum:ll.  1.  F.  b. 
AstroUte:  ? 


Atelesite:  1.3.  c. 

Atopite:  7 

Aupte:  I.  1.  A.  a.;  I.  1.  C.  a.; 

I.  1.  D.  a.;  1.2.  A.  a.;  1.  2.  C.  a.; 

II.  1.  A.  a.;  II.  1.  B.  b. 
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Aurichalcite:  I.  3.  c. 
Autunite:  I.  2.  A.  c. 
Axinite:!.  2.  A.  a.;  11.  1.  E 
Azuritei  I.  3.  c. 


Babingtonite:  I.  1.  C.  a.i  II.  1.  B.  b. 
Baddeylite:  1.  2.  B.  a,;  II.  1.  A.  a. 
Bakenle:  II.  I.  D.  a. 
Barite:1.3.  a,  c;  II.  1.  B.C.; 

II.  1.  D.  a. 
Barkevikite:  I.  1.  B.  a. 
Barrandite:  II.  1.  C.  b. 
BaryBilite;  II.  1.  C.  b. 
Barytocalcit«:  11.  1.  D,  a. 
Bastnftaite:  1.  2.  A.  c. 
BathviUite:  II.  1.  F.  b. 
Bauiiihauerite :  I.  3.  a. 
Bauxite:!.  1.  A.  c;  I.  1.  B.  c; 

I.  1.  C.b,  c;  II.  I.e.  a. 
Bayldonite:  ? 
BecbiUte:Il.  I.  D.  a. 
Beckelit«:  7 
Beegerite:  1.3.  a. 
Beloneait«:  7 
Bementiteill.  1.  C.  b. 
Benitoite:!.  2.  B.  a. 
Beraunite:  II.  1.  C.  b. 
Berthierite:  I.  3.  a. 
Bertrandite:  I.  2.  A.  b. 
Beryl:  I.  2.  A.  a. 
Bery)lonit«:  I.  2.  A.  b. 
Berielianite:  I.  3.  a. 
Bereeiute:  II.  I.  C.  b. 
Beudantite:  II.  1.  C.  b. 
Beyriehite:  I.  3.  a.     • 
Bieberite:  1..3.  c. 
Bindheimite:  I.  3.  c. 
(Binnite:  doubtful  species.) 
BiotiU:  I.  1.  A,  a.;  I.  1.  B.  a.; 

I.  1.  C.  a,;  I.  2.  A.  a.;  1.  2.  B.  a.; 

1.3.  a.;  II.  1.  A.  a,  b.;  11.  I.  B.  b. 
Bischoflite:  II.  1.  D.  a. 
Bismite:  I.  3.  c. 
Bismuth:  1.  2.  A.  a.;  I.  3.  a. 
Bismutbinite:  1.  2.  A,  a.;  I.  3.  a. 
Bismutite:  I.  2.  A.  c;  I.  3,  c. 
Bismutospherite:  I.  2.  A.  c;  I.  3.  r. 
Bixbyite:  1,  2.  A.  a. 
Bloedite:  II.  1.  D.  a. 
Bobierite:  II.  I.  E.  b. 
Borobiccite:  II.  1.  F.  b. 
Boothite:  I.  3.  c 
Boracite:  II.  1.  D.  a. 
Borax:  II.  1.  D.  a. 
Borickite:  II.  1.  C.b. 
Bomile:  1.2.  A.  a.;  I.  3.  a,  b. 
Botryogen:  1.  3.  e-., 
Boulangerite:  I.  3.  a. 
Bournonitc:  I.  3.  a. 
BoussinitaultilF:  I.  4,;  11.  1.  D.  a. 


Brackebuschite:  I.  3.  c. 
Brandtit*:  II.  1.  C.  b. 
Braiinite:  II.  1.  C.  a. 
Breitbauptite:  I.  3.  a. 
Brewdt«rite:  1.  1.  C.  b- 
Brochantite:  1.  3.  c. 
Bramlite:  I.  3.  a. 
Bromyrit«:  1.  3.  c. 
Brongniardite:  1.  3.  a. 
Brookite:  I.  I.  A.  b.;  I.  2.  A.  a. 
Bnicite:  1.  I.  D.  c. 
Brug;nat«llit«:  ? 
Brushit«:  II.  1.  E.  b. 
Bunsenite:  1.  3.  c. 
Bytownite:  1.  1.  C.  a.;  I.  1.  D.  i 


Cabrerite:  I.  3.  c. 
Cacoxenite:  11.  I.  C.  b. 
examine:  1.  3.  c;  II.  1.  C.  i-. 
Calcioterrite:  11.  1.  C.  b. 
Calciovolborthite:  ? 
Calcite:l.  1.  C.b.;  I.  1,  Db,  c; 
1.2.  A.  a.;  1.2.  B,  a.;  1.  2.  C.  e 


;1I.  1 


I,  b,  c. 


li.  i.  b.'i 

Caledonit«:  I,  3.  c. 
Callainil«:  U.  1.  C.  b. 
Calomel:  1.  3.  c. 

Cancrinite:  I.  1.  B.  a.;  I.  2.  B.  a. 
Csnfieldite:  I.  3.  a. 
Capelleait«:1.2.  B.  a. 
Cararolite:!.  3.  c. 
Catminite:  II.  I.  C.  b. 
Camallite:  II.  1.  D.  a. 
Camotite;  II.  1.  A.  c. 
Carpholite:  1.  2.  A.  a. 
Carphosiderite:  II.  1.  A.  c. 
Carrolite:  I.  3.  a. 
Caryinite:  II.  1.  C.  b. 
Caryocerite:  I.  2.  B.  a. 
Caryopilite;  see  Karyopllite. 
Cassitcrite:  I.  1.  A.  a.;  1.  2.  A.  a.; 

II.  1.  A.  a. 
Caatanite:  I.  3.  c. 
Catapleiit«:1.2.  B.  a. 
Celaaonit«:  7 

Cdestite:  I.  3.  a.;  II.  1.  D.  a. 
Celsian:  II.  1.  C.  b. 
Cenosite:  1.  2.  B,  a. 
CerarBTite:  1.  3.  c. 
Cerite:  7 
Cerussite:!.  3,  c. 
Cervantite:  1,  3.  c. 
Ceylonite:  I.  1.  A.  a.;  I.  1,  B.  a.; 

II.  1.  B.  b. 
Chabaiitei  I.  1.  C.  b.;  1,  2.  A.  a. 
Chak-anthite:  1.  3.  c. 
Chalcedony:  1.  1.  A.  c:  I.  1.  D.  c; 

1.2.  C.c;  I.  3.  p.;  II.  1.  A.  a.; 

11.  1.  C.  c 
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ChalTOcit«r  I,  3.  a.  b. 

Chalcolamprifer  I.  2.  B.  a. 

Chalconieiut«:  I.  3.  c, 

('halraphanit«:  I.  3.  c;  II,  I.  C.  c 

Chal«.phyllil4!:  I.  a.  <-. 

Cfaalcopyrilc:  I.  1.  A.  a.;  I.  I.  0.  a.; 
I.  1.  C.  b.;  1.  1.  D.  a.;  1.  2.  A.  a.; 
1.  3.  a. 

Chalcoeiderite:  1.  3.  c. 

Chalcoatibite:  1.  3.  a. 

Chalinersit«:  I,  3.  a. 

Chenevixite:  I,  3.  c. 

Childremte:1.2.  A.  a. 

Chilenite:  1.3.  a. 

Chiolite:  1.2.  A.  a. 

Chiviatit*:  I.  3.  a. 

ChloanthiUh:  I.  3.  a. 

Chlorite:!.  I.A.  b,  c;  I.  1.  B.  b.; 
I.  1.  C.b.;  I.  1.  D.  b.;  I.  2.  A.  c; 
1.  2.  B.  b,;  I.  2.  C.  b.  Includes 
aphrosiderite,  clinochlorc,  deleo- 
eite,  diabantite,  penoinitt^,  pro- 
chkirite,  strigorite. 

ChloriUiid:  II.  1.  A.  b. 

Chloromagnesite:  i.  4. 

Chloromanganokalite:  7 

Chloropal:  I.  1.  A.  c;  II.  1.  C.  r.     In- 
cludes nontronite. 

Ghondroarsenitc:  II,  1.  C.  b. 

Chondrodite;  II.  1.  B,  b. 

Chromite:!.  1.  D,  a.;  11.  1,  A.  a, 

Chryaoberyl:  1.  2.  A,  a. 

Chiysocolla;  1.  3.  e. 

Chrysolite;  see  olivine. 

Cfarysotile:  see  serpentine. 

Churchite:  ? 

(Cimolite:  doubtful  Hpecicx.) 

Cinnabar:  I.  3.  a.;  1.4. 

CirroUte:ll.  l.C.b. 

Oiaudetite:  I.  3.  c. 

ClauHlhalite:  I.  3.  a. 

Clinochlorc:  see  chlorite. 

Clinoclasiterl.  3.  c. 

Clinohedrite:ll.  I.  0.  b. 

Clinohumite:II.  1.  B.  b, 

Coal:II.  1.  F.b. 

Cobaltitc:  1.  3.  a. 

Colemanite:  11.  1.  B.  b. 

Collophanite:  II.  1.  E.  b. 

(Collyrite:  doubtful  aperies.) 

Coloradoitc:1.3.  a. 

Columbite:  1.  2.  A.  a. 

Conichalcite:  I.  3.  c. 

Connarite:  ? 

ConneUitc:  1.  3,  c. 

Cookeite:  I.  2.  A.  e, 

C<»iiapif«:  1.3.  c. 

Copper;!,  l.Cb.;  I.  3.  a.  <■.; 
Tl.  1.  A.  a. 

Coquimbite:  1.4. 

CoTdylitc:  !.  2,  B.  <-. 


d  species.) 
1.  D.  a,  b. 
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I  Comwallil*:  I.  3.  ,. 

(ConindophyllJte:  doubtful 
I  Corundum:  I.  1.  A,  a,    '   ' 
1.2.  A.  ft.;  1.2.1    _. 
I  II.  1.  A.  a,b.;  II.  l.B,  b. 

I   Corynlto:  1.  3.  u. 
'  Co8Blite:l.  3.  a. 
,  Cotunnite;  I,  3.  c;  1.  4. 
I   Covellite:  I.  3.  a,  b. 

Crednerit«:  ? 

Crisl<»balite:l.  I.  C.  a. 

Crocidolite:  11.  I.  A,  b. 
I  Crocoite;  1,  3,  c. 


I  Cryolite:  1,  2.  A.  a. 
I  Ciyolithionite:  1.  2.  A.  a. 
.  Cubanite:  I.  3.  a. 
I  Cuprite:  1.  3.  c. 

Cuprobiamutite:  I.  3.  a. 
.  Cuproiodargyrite:  I.  3.  c. 
I  CuprotungBtite:  1.  3.  a. 

Cuapidine;  II.  1.  B.  b. 

Cyanite:  1.  2.  A.  a,;  11.  I.  A.  a,  b. 

Cyanochroite:  1.  4. 

Cyanotrichite:  1.  3.  p. 

C^lindrite:  I.  3.  a. 
!  C^rusite:  ? 

I  D 

!  Dahllite:? 

\  Danalite:  see  helvite. 

I  Danburite:  II.  1.  B.  b. 

I  (Daphnite:  doubtful  speciee.) 

Darapakite:  II.  1.  D.  a. 
'  Datolite:  1.  1.  C.  b.:  I.  2.  A.  a.: 

1.  2.  B.  a. 
I  Daubreeite:  ? 
I  Daubreelit^;  mefeorilic. 
I  Daviatite;  1.  3.  e. 

Dawsonite:  7 
'  Delessitc:  sec  chlorite. 
'  Delorenienite:  ? 

Dorbylitc:  II.  1.  A.  a. 

Deactoiiite:  1.3.  c. 

Deweylile:  I.  1.  D.  b. 

Diabantite;  see  chlorit«. 

(Diadochite:  doubtful  sprcies.) 

Diamond:  I.  1.  D.  n.;  11.  I.  A.  a. 

Diaphorite:  1.3.  a. 

Diaspore:  1.  1.  A.  b.;  1.  I.  B.  b. 

Dickinsonite:  1.  2.  A.  b. 

Dietrichite:  ? 

Dietzite:  U.  t.  D.  a. 

Dihydrite:  1.  3.  c. 

Diopside:  I.  I.  C.  a.;  II.  1.  B.  b. 
I   Dioptaae:  1.  3.  c. 
;  Dolerophanite:  1.  4. 

Dolomite:  1.  1.  D.  b.;  1.3.  a.; 
I  II.  1.  B.  a,  b,  c;  II.  I.  D.  a. 

I  Domeykite:  I.  3.  a. 
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Dopplerit«:II.  1.  F.  b. 
Douglassite:  II.  1.  D.  a. 
Dufrenite:  II.  I.  C.  b. 


Duraugite:  T 
DurdcDite:  I.  3.  c. 
Dysanalyte:  7 
I^Bcrasite:  1.  3.  a. 
Dysodile:  II.  I.  F.  b. 

E 
Ecdemite:  II.  1.  C.  b. 
Bdenite:  II.  1.  B.  b. 
Edingtooite:  I.  1.  C.  b. 
EgglestoDite:  I.  3.  c. 
EKterite:  II.  1.  F.  b, 
£lpidit«:I.  2.  B.  a. 
EmbDlit«:  I.  3.  c. 
EmmoDsite:  I,  3.  c. 
Emplectite:  I,  3.  a. 
Eoargite:  I.  3.  a. 
EnigmatJt^:  I.  1.  B.  a.;  I.  1.  C. 

I.  2.  B.  a. 
Eiwtatite:!.  l.C.  a.;  I.  I,  D.  a 
EoHphorite;  I.  2.  A,  b. 
EpiDoulangerite:  [.  3.  a. 
Epididyraite:  I.  2.  B.  a. 
Epidol«:I.  I.  A.  a.;  I.  '   " 

•  '.  D.  b.;  I.  2.  A. 


II.  1 


B.  b. 


1-2.6.  b.; 


EpigeniU.  _.  ,.  _. 

Kpbtilbite:  1.  1.  C.  b. 

Epsomite:  I,  1.  D.  c;  1-  3.  c;  I,  4,; 

II.  I.  D.  a. 
Ercmeycvite:  I.  2.  A.  a. 
Erionile:  ? 
Erinite;  I.  3.  c. 
Erythrite:I.  3.  p. 
Erythroaidcrite;  I.  4. 
ExGhynite:  1.2.  A.  a. 
Ettringite:  ? 
Eucointe:  I.  3.  a. 
Euchroite:  1.3.  c. 
Euclaae:  I.  2.  A.  a. 
Eucryptite:  1.2.  A.  b. 
Eudialyte:  1.2.  B.  a. 
Eudidymile:  1.  2.  B.  a. 
Eidytite:  ? 
Eiixenite:  I.  2.  A.  a. 
EvatisiW-:  II.  1.  C.  b. 


Fairfieidite:  I,  2.  A.  b. 
Faraatinite:  T.  3.  a. 
Faujasitc:  I.  1.  C.  b. 
FayaUte:I.  I.  A.  a. 
Febabaii:^i(«:  I.  3.  c. 
FcrgUBonite:  I.  2.  A.  i 
Bipylite. 


Ferronatrite;  7 

Fibroferrite:I.  3.  c. 

Ficht«lit«:  II.  1.  F.  a. 

Fiedlerite:  I.  3.  c. 

Fillowite:  I.  2.  A.  b. 

Fiscberite:  II.  l.C.  b. 

Plmkite:II.  I.  C.  b. 

Florcneil*:  7 

FlueUite:l.  2.  A.  c. 

Flu<H*rite:  I.  2.  A.  n. 

Fluorite;  1,  1.  A.  a.;  1.  l.B.  a.; 

I.  2.  A.  a.:  1.2.  B.  a.;  I.  2.  C.  a 
I.  3.  a.;  II.  1.  B.  <•.;  II.  1.  D.  a. 

Forgt<rite:  I.  1.  C.  a.;  11.  1,  B.  b. 

Forbcsitc:  I,  3,  c. 

Franckeite:  I.  3.  a. 

Franklinite:  II.  I.  C.  b. 

Freieslebenite:  1.  3.  a. 

FriedeUte:Il.  l.C.  c 

FuKgerite:  II.  1.  B.  b. 


GadoUnite:  1.  1.  A.  a.;  I.  2.  A.  a. 
Gahnite:  ].  2.  A.  a.;  II.  1.  C.  b. 
Galena:  1.  1.  C.  b.:  I.  2.  A.  n.;  I.  3.  a. 
Galcnobbmutite:  1.  3,  a. 
Ganomalite:  II.  1.  C.  b. 
Ganophyllite:  II.  1.  C.  b. 
Garnet:  see  almandite,  andraditc, 

grossularite,    pyropp,    sppssarl.ite, 

uvarovitc. 
GarnieriU-:  I.  1,  D.  c. 
GuylusBite:  II.  1.  D.  a. 
Geftrksiitil«:  1.2.  A.  b. 
Gchleniie:  II.  1.  B.  b. 
Geikiclite:  II.  1,  A.  a. 
Genthite:  I.  1.  D.  c 
Geocerite:  II.  1.  F.  b. 
Geocronitc:  I.  3.  a. 
Georgiodesite:  7 
Gcorayrite:  7 
Gcrhardtit«:1.3.  c. 
Gersdorffite:  I.  3.  a. 
Gibbsite:  I.  1.  A.  c;  1.  1.  B.  c: 

I.  1.  C.  b. 
Giamondite;  I,  1.  C.  b. 
Glauberite:  II.  1.  D.  a. 
GlaucochroiU::  H.  1.  O.  b. 
Glaucodotite:  I.  3.  a. 
Gluuconite:  II.  1.  A.  a.;  It.  1.  C.  a. 
Glaucophaniter  I.  1.  0.  b.;  II.  1.  A.  b. 
Glockerile:I.  3.  c 

Gmelinitt-;  I.  1.  C.  b. 
«!lhit«:  II.  1.  C.  a. 
Gold:  I.  1.  A.  a.;  1.  2.  A.  a.;  I.3.a,c.; 

II.  1.  A.  a. 
Gonardite:  7 
Ooslarite:!.  3.  c. 
Goyaiit«:  7 
Graftonite:  1.  2.  A.  a. 
Granifidioritc:  I.  2,  A.  a. 
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Graphite:  I.  1.  A.  a.;  1.  1.  C.  a.; 

I.  l.D.  a.;  I.  2.  A.  a.:  I.  2.  C.  a 
11,1.  A.  b,;  II.  1.  B.  b.; 

II.  1.  F.  b. 
Oreenockite:  I.  3.  a. 
GroMiulfLrite:Il.  1.  B.  b. 
GrOnerite:  I.  1.  C.  b. 
Guuio:  II.  1.  E.  a. 
Guanajuatitc:  I.  3.  a. 
Guarinite:  II.  I,  B.  b, 
Guejaritc:  1.  3.  a. 
Ouitermanite;  I.  3.  a. 
GununiUj:  1.  2.  A.  c;  1.3.  c. 
Gypsum:  I.  1.  C.  b.;  I.  3.  a,  c; 

I.  4.;  U.  1.  B.  c;  II.  1.  D.  a. 
Gyrolite:  I.  1.  C.  b. 


Hackmanite:  ? 

Haidingeritc:  I.  3.  c. 

Hainite:  1.  2.  B.  a. 

Halite:  I.  4.;  II.  1.  D.  a. 

(Halloyeite:  doubtful  upccies.) 

Halotnchit«:  1. 1.  A.  c;  11.  1.  A.  c, 

Hombergite:  I.  2.  A.  a. 

Hamlinite:  I.  2.  A.  a. 

Haocockite:  II.  1.  C.  b. 

Haoknite:  11.  1.  D.  a. 

Hannajnte:  II.  1.  E.  b. 

Hardyatonite:  II.  1.  C.  b. 

Hannotome:  I.  1.  C.  b. 

Haretigite:  II.  l.C.  b. 

Hartite:II,  1.  F.  a. 

Hatchettite:  II.  1.  F.  b. 

HatchettoUle:  I.  2.  A.  a. 

Hauchecornite:  ? 

Hauerite:1.3.  a.;  1.4. 

HauBmaonilc:  II.  1.  C,  a. 

Hauynite:  1. 1.  B.  a.;  1.  2.  B.  a. 

Hedenbe^te:  1.  2.  B.  a.;  H.  1.  B.  b. 

Heintzite:ll.  1.  D.  a. 

HcUandile:  1.  2.  A.  a. 

Helvite:  l.ZA.a.;  I.2.B.a.     Includes 
danolite. 

Hemafibrite:  II.  1.  C.  b. 

HcinaUte:  1.  1.  A.  a.;  1.  1.  C.  b.; 
I.  2.  A.  a,; -1.3.  a,  c;  I.  4.: 
U,  1.  A.  a,  b.;  II.  1.  C.  a,  b. 

Hematolite:  II.  1.  C.  b. 

Hcrcynite:  11.  I.  A.  b. 

Herderite:1.2.  A.  b. 

Herrengrundite:  I.  3.  c. 

Heseite:  I.  3.  a. 

Heulandite:  I.  1.  C.  b. 

Hibschite:  ? 

Hieratite:  I.  4. 

HiUebrandite:  11.  1.  B.  b. 

Hbrtdahlitu:  I.  2.  B.  a, 

Himugerite:  ? 

Hoemeeite:  7 

Homilite:  1.  2.  B.  a. 


.  D.  c. 


Hopeit«:  I.  3.  c. 

Hornblende:  I.  I.  A.  a,;  1.  1.  C.  c 

I.  2.  A.  a.;  I.  2.  C.  a.; 

II.  1.  A.  a,  b.;  H.  1.  B.  b. 
HorBfordit«:  1.  3.  a. 
Hortanobte:  7 

Howlite:  II.  1.  D.  a. 
Httbnerite:  1.  2.  A.  aj  I.  3.  a. 
Humboldtine:  II.  I.  B.  b.;  II.  1. 
Humite:Il.  1.  B.  b. 
Hureaulite:  I.  2.  A.  b. 
Hutfhinaonite:  1,  3.  a. 
Hyalophane:  I.  3.  a.;  II.  1.  B.  b. 
Hyalotekite:  II,  1.  C.  b. 
Hydroboracite;  II.  1,  D.  a. 
Hydrocerussite;  I.  3.  c. 
Hydrocyanite;  1.  4. 
Hydrogiobertite;  ? 
Hydromagnesile:  I.  I 
Hydronepnelite:  I.  1.  i>.  c;  i.  i.  v,  c 

1.  2.  B.  c, 
Hydrophilite:  1.  4.;  11.  1.  D.  a. 
Hydrotalcite:  1,  1.  D.  b. 
Hydroiincita;  1,  3.  c;  II,  I.  C,  c. 
Hyperathene:  I.  I.  C.  a.;  1.  1.  D.  a.; 
T.  2.  C.  a. 

I 
Idocraae:  see  veeuvianite. 
Ihlcite:  7 
llesite:  I.  3.  c. 
Ibiiemt«:  I.  1.  A.  a.;  I.  1.  B.  a.; 

1.  I.e.  a.;  I.  2.  A.  a.;  1.  2.  B.  a 

I,  2,  C.  a.;  II,  l.A.  a,b.; 

II.  1.  B.  b. 

Ilvaite:  I.  I.  B,  b.;  II.  1.  B.  b. 

Ineeite:  II.  1.  C,  b. 

lodobromite:  ? 

lodyrite:  I.  3.  c. 

loUte:  I.  1.  A.  a.;  I.  2.  A.  a,; 

U,  1.  A.  b. 
Iridium:!.  1,  D.  a,;  II.  1,  A.  a. 
Iridoemine:  I.  1.  D.  a. 
Iron:  I.  1.  C.  a.;  I.  I.  D.  a. 


Jacobflite:  II,  1.  C,  b. 
Jadeite:  1.  1,  D.  b. 
Jamesonite:  I.  3.  a. 
Jarosite:  I.  I.  A.  c. 
JeSerisit«:  see  vermiculite. 
Jeftereonit*:  11,  1.  B.  b. 
Jeremejevite:  see  eremeyevite. 
johnstrupite:  I.  2.  B.  a. 
Jordanit«:  I.  3.  a. 
Joseite:  I.  3,  a. 

K 
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KaliophiUte:  11.  1.  B.  b. 

Kallilite:  1.  3.  a. 

Kaolinite:  I.  1.  A.  b,  c;  I.  1.  B.  c 
I.  1.  C.  b.;  I.  2.  A.  c;  1.  2. 1 
1.  2.C.b,  c;  n.  1.  A.  c; 
H.  1.  B.  a. 

KaijopUit*:  II,  1.  C.  b. 

K^Oiauite:!.  2.  B.  a. 

KeDtrolite:  T 

KemesiU;  1.  3.  c. 

Kieserite:  II.  1.  D.  a. 

Kilbrickenite;  I.  3.  a. 


KnebeliU:  t.  1.  D.  a. 
Knopite:  7 
Knoliterll.  1.  F.  t>. 
KnoxviIIit«:  I.  3,  c. 
KobeUite:  I.  3.  a. 
Koninckite:  II.  1.  C.  t 
Komerupine:  7 
Ketti^te:  I.  3.  c. 
Kraunt«:  T 
Kremenite:  I.  4. 
Krennerite:  I.  3.  a. 
KrOhokite;  I.  3.  c. 
Krugile:  II.  1.  D.  a. 


Labradorite:  I.  I.  C.  a.;  I.  1.  D.  ( 

I.  2.  C.  a.;  II.  1.  B.  b. 
Lagonite:  II.  I.  D.  a. 
Lanarkite:  1.  3.  c. 
Ungbanite:  see  loDgbanite. 
Langbeinite:  II.  1.  D.  a. 
Langite:  I.  3.  c. 
Lansfordite:  7 
Lanthanite:  I.  2.  A.  c. 
UrderelUte:  II.  1.  D.  a. 
Laubanite:  I.  1.  0.  b. 
Laumontite;  I.  1.  C.  b. 
Laurionjte:  1,  3.  c. 
Laurite:? 

Lautarite:  II.  1.  D.  a. 
Uvenite:  aee  lovenit«. 
Lawrencite;  meteoritic. 
Lawsoiut«:  I.  1.  C.  b. 
Lanulite:  II.  1.  A.  a. 
Laiurite:ll.  1.  B.  b. 
Lead:  1.  3.  c. 
Leodhillite:  I.  3.  c. 
Lecontil«:  II.  1.  B.  b. 
Lehrbachil«:  I.  3.  a. 
l/tonite:  11.  1.  D.  a. 
|y-pidolJlc:I.2.  A.  II. 
Lcpidomelunp:  I.  2.  B.  ii, 
Leucite:!.  1.  B.a.;  1.2.  B.  a. 
Leucochalcite:  I.  3.  c. 
LeucopeUite:  II.  1.  F.  b. 
Leucophanite;  I.  2.  B.  a. 
Iveucoptustudte:  IJ.  l.  C.  b- 


Leucoepheute:  I.  2.  B.  a. 
i  Levynite:  I.  I.  C.  b. 

Lemait*:  11.  I.  A.  a. 

Libethenite:  I.  3.  c. 
I  Liebigite:I.  2.  A.  c;  I.  3.  c. 

Lillianite;  1.  3.  a. 

Limnite:Il.  1.  C.  a, 

limonite:  I.  1.  A.  c;  I.  1.  B.  c.; 

I.  I.  C.  b,  c;  I.  1.  D.c; 

I  1.2.  Ac.:  1.2,  B.C.;  1.2.  C.  p.; 

1.3.  c;  II.  1.  B.a.;  11.  I.  C.  a,  c. 

Linaritc:  1.  3.  c. 

Undackerite:  ? 
'.  Linueeite:  I.  3.  a. 
j  Liroconite:  I.  3.  c. 

LiskeardiU:  I.  3.  c. 
I  Lithiophilite:  I.  2.  A.  a. 
I  Livingetonite:  1.  3.  a. 
'  LoUingite:  I.  2.  B.  a.;  1.  3.  a. 
I  Longbanite;  II.  1.  C.  b. 

Lorandile:  1.  3.  a. 
I  Lorenzenite:  1.  2.  B,  a. 
I  Lossenite:  7 

LoreDile:I.  2.  B.a. 

Ldweit«:  11.  1.  D.  a. 
i  Lfiwigite:  7 

Ludlaniit«:  I.  3.  c;  11.  1.  C  b. 
.  Ludwi^t«:  7 
'  LQneb^vite:  7 
I  •  M 

'  MockintoHhilc:  I.  2.  A.  a. 
I  Mapiewofcrrite:  I.  4. 
'   Magnetite:  I.  1.  D.  c. 
'  Miwnelite:  1.  1.  A.  a.;  I.  I.  C.  a.; 
I  I.  I.  D.a,  b.;1.2.  A.  a.; 

I  1.  2.  C.  a.;  1.3.  a.;  II.  1.  A.  a,b.; 

II.  I.e.  a,  b. 
Malachite:  I.  2.  A.  c;  1.  3.  c. 

'  Mallardite:  ? 

1  Manganite;  1.  I.  A.  c.;  1.  2.  A.  c; 

I  LS.  c;  11.  l.C.a. 

'  ManKanosit«:  I.  3.  c;  II.  1.  C.  b. 

I  Manganoetibiite:  II.  1.  C.  b. 

;  Marcasite:  I.  3.  a. 

Margarite:  1.  1.  D.  c. 
I  MannJitc:  II.  1.  B.  b. 

Marshitc:  I.  3.  c. 

Martinite:  11.  1.  £.  b. 
.   MaacagDJte:  I.  4.;  II,  1.  E.  b. 

Masaicot:  I,  3.  c;  I.  4. 

Matildite:  1.3.  a. 

Matlockile:  I.  3.  c;  I.  4. 

MaiizHiiI«:  7 

Mazapiliiv;  I.  3.  c. 
,    Mi;i(>iii(<-:ll.  1.  It.  b. 

MnLiiiiU':  1.  1.  H.  a. 
(   MelaliorLTiU::  1.  2.  B.  a. 
I  Melanotekife:  II.  1.  C.  b. 

Melanterite:  I.  3.  c. 

Melilite:  I.  1.  B.  a.;  1.  1.  C.  a.; 
1  11.  1.  B.  b. 
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MeloDit«:  I.  3.  a. 
Mendipite:  ? 
Mendoiite:  ? 
Men«slunite:  1.  3.  n. 
Mercury;  I.  3.  c. 
Meaitite:  7 
Mesolite:!.  1.  C.  b. 

Melabruahil«:  II.  1.  E.  b. 
MetacinnuhiiriU^;  I.  3.  a. 
MclavolUnc:  I.  4. 
Miargyrite:  I.  3.  a. 
MicTocIinc:!.  1.  A.  a.;  1.  I.  B.  a,; 

I.  2.  A.  a.;  1.2.  B.  a.;  I.  2.  €.  a 

II.  l.A.  b.;  II.  I.e.  b. 
Microlite:  I.  2.  A.  a. 
Microeommite:  I.  1.  B,  a. 
Miersite:  1.  3.  c. 
Milarite:  I.  2.  A.  a. 
Millerite:  I.  1.  D.  b.;  I.  3.  a. 
Mimetite:  I.  3.  c. 
Minervite:  II.  I.E.  b. 
Minium:  1.  3.  c. 
Mirabilite;  I.  4.;  II.  1.  D.  a. 
Misenite:  7 

Mirite:  I.  3.  o. 
Miisonitc:  II.  1.  B.  b. 
Molybdenite:  I.  1.  A.  a.;  I.  2.  C.  a.; 

1.2.  A.  B.;  1.3.  a.;  II.  I.  B.  b. 
Molybdite:  1.  2.  A.  c;  1.  3.  c. 
MolybdophylUtci  II.  1.  C.  b. 
Molysile:  I.  4. 
Mon.iiil*:  I.  I.  A.  a.;  I.  2.  A.  a,; 

II.  1.  A.  a. 
Monetitc:II.  1.  E.  b. 
Mouimoiite:  II.  1.  C.  b. 
Montanit«:  I.  3.  c. 
MonticcIlil«:  II.  1-  B.  b. 
Montmorillonite:  I.  2.  'A.  c. 
Montroydite;  1.  3.  c. 
Mordenite:!.  l.C.  b. 
MorenoBilc:  7 
Moeondritc:  1.  2.  B.  a. 
Mossitc:  I.  2.  A.  a. 
Muscovite:  I.  1.  A,  a,  b.;  1.  1.  B.  b.; 

I.  1.  D.  c;  1.2.  A.  u,b.; 

1.2.  B.b.;  11.  1.  A,o,  b. 

N 
Nadoritc:  ? 
NaRyaitili':  1.  3.  a. 
NanUtkitf:  I.  3.  c-. 
NaTsiirstikil.-:  1.2,  B.  ii. 
Nii.s.>i.il.-  II.  I.e.  b- 
Niitr.i.-hal.i(.>:  11.  I.  H.  n. 
Nalrolilp:I.  1.  B.C.;  1.  I.(',  b.; 

I.  2,  B.  c. 
Natron:  II.  1.  D.  a. 
Natrophilite:  I.  2.  A.  b. 


Naumannitc:  I.  3.  a. 

Neotantalite:  ? 

Neotwit*:  II.  1.  C.  b. 

Nephebt«:  I.  1.  B.  a.;  1.  2.  B.  a. 

Neptunit«:  1.2,  B.  a. 

Nesquchonite:  ? 

Newberryite;  II.  1.  E.  b. 

Newton  ite;  ? 

Niccolile:I.  1.  D.  a.;  I.  3.  a. 

Nickel:  I,  1.  D.  a. 
i  Nitre:  Ii.  1,  D.  a. 

Nitrobarite:  T 
1   NitrocalHtc:  H.  I.  B.  p. 

Nitruglauberitc:  II.  1.  D.  a, 

Nitromafmeoitc:  II.  I.  U.  c, 

Noceril*:  I.  4. 

Nontronite:  sec  chloropal. 

Nonicruikioldinc;  I.  2.  B.  a. 

Northupite:  II.  1.  D.  a. 

Nosclite:  I.  1,  B.  a,;  1.  2.  B.  a. 

O 

Ochrolite:  7 
Octahedrite:  1,  1.  A,  b. 
Okenite:  I.  1.  C.  b. 
Oldhamitc:  mcteoritic. 
OhBoclase:!.  l.A.  a.;  I.  1.  B.  a.; 

I.  I.e.  a,;  I.  2.  A,  a,;  1.2.  1 
1.2.0.  a.;  II.  l.C,  b, 

Olivenite:  I.  3,  c. 

Olivine:!,  I.e.  a.;  I.  1.  D.  a,; 

II.  l.A.  a. 
Onofritc:  1.  3.  a. 

Opal:  I,  I,  Ac;  I,  1.  D,  <■,; 

1.2,  A.  c;    I.  2.  e.  c;    I.  3. ; 

Orpimcnl:  I.  3.  a. 

OrlhoolaJ*:  I.  1.  A.  a,  b.; 
I.  1.  D.  a,;  I.  2,  A.  J 
1.2.  C.  a.;  1.3.  a.;  I 

OemiuRi;  I.  1.  D.  n.;  II. 

Oxainmil«:  II.  1.  E.  b. 


1.  B.  a.; 

1.  2.  B.  a.; 

I.  A.  a,  b. 


Pachnolite:  I.  2.  A.  b. 
Palladium:  1.  1.  D.  a.;  II.  1.  A.  a. 
Palmierite:  1.4. 

Paragonit*:  I.  2.  A.  a.;  II.  1.  A.  b. 
Parahopeile;  I.  3.  c. 
Paralaurionile:  I.  3.  c. 
Paraluminit«:  T 
Paralaramitc:  7 


Piirltii-binilr:  ? 


IV; 


:  I.  3.: 


:  II.  I.I". 

olite:  I.  I.  C.  b. 
I'eganile:  II.  1.  C.  b. 
Penfieldite:  1.  3.  c. 
Penoinite:  see  chlorite. 
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PcntUndite:  I.  I.  C.  a. 
PercyUte:  7 
Periclasite:  II,  1.  B.  b. 
Perovskite:  1.  1.  B.  a.;  1.  1.  C.  a.; 

I.  1.  D.  a. 
Petalite:  I.  2.  A.  a. 
Petroleum:  II.  1.  F.  b. 
PcUite:  I.  3,  a.. 
Pharmacolit*^:  I.  3.  c. 
Pharmaooaidpritc:  I.  3.  c. 
Phenakilc:  I.  2.  A.  a. 
Phillipsile:  I.  1.  C.  b. 
Phlogopite:  I.  2.  C.  a,;  II.  1.  B.  b. 
Hiccnicochroite:  !.  3.  c. 
PholidoUtc:  II.  I.  B.  b. 
Phosgenite:  1.  3.  c. 
PhoBphorite:  II,  1.  E.  s. 
PhosphoBidcrite:  II.  L.  C.  b. 
Phosphuranylite:  I.  2.  .\.  c. 
Pickermpte:  II.  1.  D.  a. 
Picotit«:  1.  1.  D.  a. 
Picromeritc:  I.  4.;  11.  1.  D.  a. 
PicropbamiacoUtc:  ? 
Piedmonlite:  1.  1.  A.  b.;  I.  1.  C.  b.; 

II.  1.  A.  b.;  II.  I.e.  b. 
Pmakiolile:  II.  I.  C.  b. 
Pinnoitc:  It.  I.  D.  a. 
Piresonite:  II.  1.  D.  a. 
Piaanite:  I.  3.  c. 
Pialomeeite:  ? 

Pitlicitc:  1,  3.  c. 

PlaKionitc:  I.  3,  a. 

Plalinum:  1.  1.  D.  a.;  II.  1-  A.  a. 

Plattnerite:  I.  3.  c. 

Plumbogummite;  I.  3.  c. 

Polianit«:  II.  1.  C.  a. 

Poilucit«:I.2.  A.  a. 

Polyargyrite:  I.  3.  a. 

Polybasite:  i.  3.  a,  b. 

Polyerase:  I.  2.  A.  a. 

Polydymitc;  I.  3.  a. 

PolyhaUl*:  II.  1.  D.  a. 

Polylithiowte:  see  sinnwalditc. 

Polymignit*;  I.  2.  B.  a. 

Powellitc:  1.  3.  c. 

Prehnit*:  I.  I.  C.  b. 

Prochloritc:  iwe  chlorite. 

Prolectit*:  II.  1-  B.  b. 

ProBopil*:!.  2.  A.  b. 

Praufitite:  I.  3.  a,  b. 

Pseudobrookite:  1.  1-  A.  a. 

Pseudomalachite:  I.  3.  c. 

Pailomelane:  II.  I.e.  b.   Includes  wad. 

PuittafiniU-:  1.3.  c. 

Ptiloiitp:I.  I.e.  b. 

Pucheritp:  ? 

Puniiiri'^':  I-  2.  A.  c 

Pyrurgyritc:  I.  3.  a,  b. 

Pyrite:  I.  1.  A.  a.;  I.  1.  C.  a,  b.; 
I.  2.  A.  a.;  I.  2.  e.  a.;  I.  3.  a.: 
n.l.A.b.;n.l.B.b;II.l.F.b. 


Pyroaurite:  I.  1.  D.  b. 

Pyrochlore:  I.  2.  B.  a. 

IVochroite:  II.  1.  e.  c. 

PyroluBitei  II.  1.  C.  a. 

Pyromorphite:  I.  3.  c. 

Pyrope:  1.  l.D.  a.;  1.2.  A.  a. 

IVophyliite:  I.  2.  A.  b. 

Pyrosmalite:  II.  ].  C.  b. 

Pyrostilpnite:  I.  3.  a. 

Pyroretinile:  11.  1.  F.  b. 

Pyroxene:  see  audita.  diallaAe,  diup- 

aide,     hcdenberKitc,     jcffcreonir*, 

Bcheffrrit*. 
Pyrrhotite:  1.  1.  e.  a.:  I.  1.  D.  a.; 

I.  2.  A.  a.;  1.2.  C.  a.;  li.  1.  B.  b. 


Quartz:  I.  1  A.  a,  c;  I.  1.  B.a.; 

I.  I.e.  a.;  I.  1.  D.c;  1.2.  A.  a. 
1.2.  B.  a.;1.2.  C.  a,  c.;I.  3.  a,  c. 

II.  1.  A.  a,  b.;   II.  1.  B.  a.; 
II.  1.  e.  a,  b,  c. 

Quenstedtitc:  7 
Quetenitc:  I.  3.  c. 

R 

RaimoDdite;  7 

Ralstonite:  I.  2.  A.  b. 

Rammcbbcrgite:  I.  3.  a. 

Kaspite:  I.  3.  c. 

Rathite:  t.  3.  a. 

Reakar:I.  3.  a.;  14. 

ReddinKitc:  1.  2.  A.  b. 

Reinit*:? 

Remingtonite:  1. 1.  D.  c. 

ReUian:  II.  1.  C.  b. 

lt«zbaiiyite:  1.  3.  a. 

Rbabdophanite:.? 

Rhagitc:  I.  3.  c. 

Rhodolite:  I.  2.  A.  a. 

Rhodochroait*:  I.  2.  A.  a.;  I.  3.  a.; 

II.  1.  C.  c. 
Rhodonite:  I.  1.  A.  a.;  I.  2.  A.  a.; 

I.  3.  a.;  II.  I.  D.  b.;  II.  1.  e.  b. 
Rhonite:  I.  1.  C.  a. 
Rickardite:  1.  3.  a. 
Riebeckite:  I.  I.  B.  a. 
Rjokite:  I.  2.  B.  a. 
Rinneite:  II.  1.  D.  a. 
Rittingerite:  1.  3.  a. 
Rochlederite:  II.  1.  F.  b. 
Roeblingite:  II.  I.  C.  b. 
Rocpperili':  II.  1.  C.  b. 
Rogersite:I.2.  .A.  c. 
Romeritc:  I.  3.  c. 
RoMcoclile:  ? 
lioselile:  1.  3.  c, 
Roeenbuschitc:  1.  2.  B.  a. 
RumpBte:  ? 
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Rutile:  1.  1.  A.  b.;  I.  1.  B.  b.; 

I.  I.e.  a.;  1,2.  A.  a,  c; 

I.  2.  B.  b.;  I,  2.  C,  a.; 

II.  1.  A.  a,  b. 


Saffloril«:  I.  3.  a. 

SulammoDiac:  I.  4. 

SamarskUp:  1.2.  A.  a, 

Saponit«:  7 

Sa[>phirinc:  7 

Sarcolite:  II.  1.  B.  b. 

Sarkinite:  II,  1.  C.  b. 

Sartorite:  1.  3.  a. 

SossoUte:  1.  4.;  II.  1.  D.  a. 

Scacchilc:  I.  4. 

Scapolitc:  see  wemerife,  etc. 

Schapbachit«:  I.  3.  a. 

Sehefferile:  II.  1.  B.  b.;  II.  1.  C.  b, 

S«heelit«;  1.  2.  A.  a.;  I.  3.  a. 

Schechtc:  II.  L.  F.  b. 

Schinnerit«;  I.  3.  a. 

Schizolite:!.  2.  B.  a. 

Schorlomite:  1.  2.  B.  a. 

8chvartzembergite;  I.  3.  i-. 

Scolecite:  I.  1.  C.  b. 

Srorodile:  I.  3.  c;  I.  4. 

Selenium :  ? 

Selensultur:  I.  4. 

Selcntellurium :  7 

SeUaite:  II.  1.  D.  a. 

SeniBcyiter  1.  3.  a, 

Scnailc:  II.  1.  A.  a. 

Senannontitc:  I.  3.  c. 

Sepiolitc:  I.  1.  D,  b. 

SFrendibitc:  II.  1.  B.  b. 

Serpentine:  II.  1.  D.  b. 

Serpierite:  I.  3.  e. 

geyWtite:  ? 

Siderite:  I.  2.  A.  a.;  I.  3.  a.  e.; 

II.  1.  B.  a,  b.;  II.  1.  C.  a. 
Sidcronatrilc:  ? 
SiUimanite:  I.  1.  D.  c;  I.  2.  A.  n.; 

II.  1.  A.b. 
Silver:  I.  l.C.  b.;  1.3.  a,  r.; 

II.  1.  A.  a. 
Sipylile:  aee  ferBUsonitc. 
Skogbolite:  7 
Skutterudite:  ? 
Smaltite:  I.  3.  a. 
Smithit«:  1.3.  a. 
Smithsonite:  I.  3.  c;  II.  1.  C.  c. 
Soda  nitre:  II.  1.  D.  a. 
8odaUte:I.  1.  B.  a.;  1.2.  B.  a,  c. 
Spadaite:  7 
Spangolite:  I.  3.  c. 
Spenylite:  I.  1.  D.  a. 
8p«B8artite:  1.  2.  A.  a.;  II.  1.  C.  b. 
Sphalerite:  I.  l.C.  b,;  1.2.  A.  a,; 

I,  r 


Sphprite;ll.  l.G.  b. 


I  Spherocobaltite:  I,  3.  c. 

Spbel:  I.  2.  A.  a.;  II.  1.  A.  a,  b.; 
II.  1.  B.  b.    See    abo    eeylo 
picotite. 
,  Sptxfiosite:  7 

Spodumene:  I.  1.  A.  a.:  I.  2.  A.  a. 

Spiirrite:  II.  1,  B.  b. 
I  Stannile:  I.  2.  A.  a. 

Staurolite:  II.  I.  A.  a,  b. 

Stelt^nerite:  7 
'  Stcphanite:  1.  3.  a,  b. 
I  Stj;rcoril«:  II.  1.  E.  h. 
I   StMnberptc:  I.  3.  a. 

Stibiconit«:  1.  3.  e. 

Stibnite:I.  2.  A.  a.;  I.  3.  a. 

Stilbitc:  I.  l.C.  b.;  i.  2.  A.  a. 

Stilpnomelanc:  7 

Stolzite:  I.  3.  c. 

StrenBite:n.  l.C.  b. 

Strigovite:  see  i^hlorite. 
I  Stromeyerite;  I.  3.  a. 
'  Stivntianlte:  II.  1.  D.  a. 
'  8truvite:Il.  1.  E.  b. 
I  Stutiite:? 

Stylotypite:  I.  3.  a. 

Suecimte:  II,  1.  F.  a. 

Sulfoboritc:  11.  1.  D.  a. 

SulTohalitc:  II.  1.  D.  a. 

Sulfur:  I.  3.  c.;  1.4.;  II.  1.  B.  b.; 
II.  1.  D.  e. 

Sulvanito:  I.  3,  a. 

SugBoxite:  II.  I.  C.  b. 

Svanbergile:  7 
i  Sylvanite:  I.  3.  a. 
,  Hylvitc:  I.  4.:  II.  1.  D.  a. 
.  Svmplesilp:  7 

Synadelj>hite:  II.  1.  C.  b. 
.  Synrhiwlp:  7 
i  S>-nKenite:  II.  I.  D.  a. 

i^^belyte:  ? 

Szmikite:  T 


Tachhydrite:  II,  1.  D.  a. 

Ta-nobt*:  I.  2,  B.  a, 
I   Tagilite:  ? 
I  Talc:  I.  1,  D.  b. 
I   TamarUKite:  7 
.  Tatitalilu:  I.  2.  A.  a. 
'  Tapalpite:  I.  3.  a. 
I  Tapiolitc:!.  2.  A.  a. 
I  Taramellite:  ? 
I  Tarbutlite:  7 

Tasmanite:  II.  1 
,  Taviatwkite:  7 
'  Tayloritc:  II.  1 
,  TeaUite:  I.  3.  a. 
!  Tellurite:  I.  3.  c. 
1  Tellurium:  7- 
I  Temiekamil«:  I.  3.  o 

Tengpril^':  I.  2.  A.  c 


I.  F.  b. 
1.  E,  b. 
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Tennantite:  I,  'd.  a. 
Tenorite:!.  3.  c;  1.4. 
Tephroite:  II.  I,  C.  b, 
TcrlinpiBite.-I.  3.  c 
Teachemochcrite;  II.  1.  E.  b. 
Tetradymitc:  I.  3.  ». 
Tetrahedrite:  I.  3.  a. 
Thalenite:  1.  2.  A.  a. 
Thauinasite:  I.  1.  C.  b. 
Thcoardite:  II.  1.  D,  a. 
Thermonatrite:  U.  1.  D.  a. 
Thonisenolite;I.  2.  A.  b. 
Thotnsonite:  I.  1.  C.  b.;  I.  3.  B.  c, 
Thoriaoitc:  I.  2.  A.  a. 
Thorite:  I.  2.  A.  a. 
ITiulite:  II.  I.  A.  b. 
Thuringilc:  11.  I.  B.  b. 
Tiemannitc:  I.  3.  a. 
Tilasiteill.  I.  C.b. 
Tin:? 
Titanite:I.  I.  A.  a.;  I.  l.C.  a.; 

1.2.  A.  a.;  I.  2.  B.  a.;  I.  2.  C.  a. 

II.  l.A.  a.;  II,  1.  B.b. 
Topaz:  I.  1.  A.  a.;  I.  2.  A.  a. 
Torbernite:  I.  2.  A.  c;  I.  3,  c. 
Tourmaline:  I.  1,  A.  a.;  i,  2.  A.  a.; 

1.  2.  C.  a.;  I.  3.  a.;  II.  1.  A.  a,  b 

U.  1.  B.  b. 
Trechmannite:  I.  3.  a. 
TremoUt*:  I.  1.  D.  b.;  11,  1.  B.  b. 
Trichalcite;  I,  3.  c, 
Tridymitc:  I.  1.  A,  a.;  I.  1.  C.  a. 
Trimerite:  II.  1.  C.  b. 
Triphyllitc:  I.  2.  A.  a. 
Triplite:1.2.  A.  a. 
Triploiditc:!.  2,  A.  b. 
Trippkeite:  I.  3,  c. 
Tripuhyilc:  II.  1,  A.  n. 
Tritomite:  I.  2,  B.  a, 
Trfigerite:  I.  3.  c. 
Troilite;  meteoril.ic 
Trona:II.  1.  D.  a. 
TschdrkiniU-:  ? 
Tschermigito;  ? 
Tunestite:  I,  3.  c 
TurKi(e:II.  l.C.  a. 
Turquois:  I.  1.  A.  c, 
Tychitc:II.  1.  D.  a. 

'I%r»liln.    I       3      f> 


U 


I   t'ranolhallitc:  1,  2.  A.  < 
Urbauite:  II.  1.  C.  b. 
I'lahite:  I.  3.  c. 
Uvarovile:  !.  1.  D.  a. 


ValeDtinite:  I.  3.  c. 

Vanadinite:  I.  3.  c. 

VaDthofIit«:  II.  1.  D.  a. 
]  Variscile:  7 

Vauquclinit«:  I.  3.  c. 

Vermiculite:  1.  1.  A.  c;  1.  2.  A.  c.    In- 
cludes jcfferisite. 
<  Vcsuvianitc:  II.  1.  B.  b. 
I  Vcazeiyite:  ? 

ViUiaumite:  I.  1.  B.  a. 

Viviamte:I.  3.  c;  II.  I.  C.  b. 

V<M[Ul«:  I.  3.  c. 

Volborthit*;  ? 

Voltaite:  I.  4. 

Volteite:  I.  3.  c 

\V 

Wad:  see  ptulomelane. 

WaKnerite:  1 

\Vjpurgit«:I.  3,  c. 

Wapplerile;  7 
,  WMSite:II.  l.C.  b. 
:  Warrenite:  1.  3.  a. 
I  Warwickite:  II.  I.  B.  b. 

WattcvUlit*;  ? 

Wavellite:I.  3.  c;  II.  1.  C.  b. 
I  Webleritc:  I.  3.  a. 
.  WeUaite:  7 

Wemeritc;  I.  2.  A.  a.;  I.  2.  C.  a.: 
II.  1.  B.  b. 

WheweUito:  II.  1.  F.  r. 
;   Whitncyile:  I,  3.  a. 

Willemite:  II.  I.  C.  b. 
I  WiUyamiU-:  I.  3.  a. 
:  WitheriU-:I.  3.  a, 
I  WittichcnilR:  I.  3.  a. 
.  Wuhlerib>:1.2.  B.  a. 

Wolfachite:I.  3.  a. 
'  Wolframite:  1.  2.  A.  a,;  I.  3.  n. 

WoUaslonite:  I,  2,  B.  a,;  II.  I.  B.  b. 

Wultcnitc:  I.  r 


Ulexite:  II.  I.  D.  a. 
.Ullmannitc:  I.  3.  a. 
UmangiU;:  I.  3.  a. 
Uraninite:  I.  2.  A.  a.;  I.  '< 
Uranocircite:  I.  3.  C 
UrftDophane:  I.  2.  A.  c. 
Uranopilite:  I.  2.  A.  c.  . 
Uraiwephcrit*:  I.  3.  c 
I'ranofiiiinilc:  I,  3.  c. 


Wui 


r.  I.  3.  fi 


X 


Xanthoconitc:  I.  3.  a. 
Xanthophyllil^;  7 
Xanthoaidprili-:  II,  I.  C.  n, 
Xenotimc:  I,  1.  A,  a,;  I.  2,  A,  f 
I.  2.  B.  a. 
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I  Zmktmte-.l 
Zinnwaldile:  1. 2.  A.  a.;  1. 2.  B.  a.    I 
eludes  polylitbionite. 
Z  Zircoo:  I.  1.  A.  a.;  I.  1.  B.  a.; 

Zaratite:  I.  !.  D.  c.  J- 2-  A.  a.;  1.  2  B  a.:  I  2.  C.  a 

Zeophyllite:  I.  1.  C.  b.  I  _.  .  ";  1- *■  f.  b-i  "■  1- «•  b. 

Zepharovichite:  II.  1.  C.  b.  ,  Zirkebte:  II.  1.  A.  a. 

Zeuaerite:  1.  3,  c.  '  Zoiwte:  I.  i.  A.  b.j  I.  1.  C  b.; 

Zinc:  ?  :  1. 2.  A.  b.;  II.  1.  B.  b. 

Zbcaluuiaite:  I.  3.  c.  See  also  thulite. 

Zincite;  II.  1.  C.  b.  -  Zorgite:  I.  3.  a. 

Zinkenit*;  1.  3.  a.  Zunyitei  I.  3. «. 
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by  charles  p.  alexander. 

Introduction, 

Id  the  present  paper,  the  author  has  UDdertaken  a  cousideratioD 
of  the  American  crane-flies  contained  in  the  collections  of  the  Boston 
Society  of  Natural  History  and  the  Museum  of  Comparative  Zoology 
at  Cambridge.  These  collections  are  of  peculiar  interest  to  the 
student  of  crane-flies  since  they  include  the  numerous  types  of 
Johnson,  Osten  Sacken,  and  I^ew,  in  addition  to  a  considerable 
amount  of  unclassified  material.  The  paper  has  been  divided  into 
two  parts,  the  first  being  a  designation  of  the  single-type  specimen 
of  the  species  of  Tijmla  described  by  Loew,  the  second  part  a  con- 
tinuation of  the  first  paper  under  this  title.'  I  wish  to  express  my 
deep  appreciation  to  all  of  the  persons  who  have  kindly  assisted  me 
in  this  study,  most  of  whom  are  designated  in  various  parts  of  the 
paper.  I  am  especially  indebted  to  Mr.  Charles  W.  Johnson  and 
to  Mr.  Samuel  Henshaw  for  the  great  privilege  of  examining  and 
studying  the  invaluable  collections  in  their  custody. 

Part  1.     Designation  of  the  Single-type  (Lbctotypic)  Spbciubn 

OF  THE  North  American  Species  of  Tipula  described 

BY  Hermann  Loew. 

The   North   American  crane-flies  described   by   Hermann   Loew 

were  included  in  a  series  of  papers  published  between  the  years 

1861  and  1872  under  the  general  title  of  IXptera  Amenca  septen- 

trionalis   indigena   and   appearing   in   the   Berliner   Enlomologiache 

Zeilsckriji.     This  remarkable  series  of  articles  was  in  ten  parts  or 

centuries,  each  containing  the  description  of  a  hundred  species  of 

flies.     The  references  will  l>e  merely  to  the  "Century,"  with  the 

number  of  the  species  in  the  century  and  the  original  pagination. 

The  date  of  the  five  centurie?-  in  which  the  crane-flies  were  described 

is  as  follows: 

-RAi.  SciBNCEB  OP  Pbiladelpbia, 
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Century  IV,  vol.  7,  Nos.  1-42;   1863. 
Century  V,  vol.  8,  Noa.  14-32;   1864. 
Century  VI,  vol.  9,  Nos.  2,  3;   1865. 
Century  VIII,  vol.  13,  No.  2;   1869.    ■ 
Century  X,  vol.  16,  Nos.  2,  3;   1872. 

All  of  the  North  American  crane-flies  described  by  Loew  in  this 
series  of  articles  belong  to  the  subfamily  TipidiruE  and  include  the 
following  genera:  Cletwphora  (1  species);  Lonffurio  (1  species); 
Hohrusia  (1  species);  Stygeropsis  (3  species);  Packyrrkina  (19 
species)  and  Tijmia  (41  species).  The  Loew  material  is  all  cotypic, 
there  being  no  designation  of  a  single-type  specimen,  and  conse- 
quently the  choosing  of  a  lectotype  at  this  time  is  deemed  advisable. 
Concerning  the  Loew  collection,  as  it  is  now  preserved,  it  should  be 
understood  that  the  type-series  for  any  species  very  often  includes 
many  specimens  that  were  not  mentioned  by  Loew  in  his  ordinal 
description,  and  yet  there  can  be  no  doubt  but  that  the  materia! 
formed  part  of  the  type-series,  since  the  specimens  often  bear  the 
written  label  in  Loew's  script  and  the  text  of  certain  of  the  descrip- 
tions indicates  that  this  material  was  before  the  author  at  the  time 
that  the  description  was  drawn  up.  It  has  often  seemed  advisable 
to  select  one  of  these  latter  specimens  as  type,  but  this  has  not  been 
done  unless  the  actual  specimen  mentioned  by  Loew  could  not  be 
located,  as  in  the  case  of  Tipula  angvlaUi.  In  all  cases  the  male  sex 
has  been  given  preference  over  the  female  because  of  the  varied 
characters  of  the  hypopygium  of  this  sex.  Specimens  that  were 
placed  in  the  series  by  Osten  Sacken  at  the  time  that  he  arranged 
the  material  in  the  museum,  but  from  the  place  and  date  were 
obviously  not  in  Loew's  hands  at  the  time  of  the  drawing  up  of  the 
descriptions,  have  been  ignored.  It  may  be  stated  that  the  material 
in  the  Museum  of  Comparative  Zoolt^y,  as  regards  the  species  of 
Ti-pula,  is  still  largely  unarranged  except  to  the  major  divisions 
based  on  the  wing-pattern,  there  being  three  lai^e  cases  devoted 
to  the  striaice,  marmoraUe  and  aulntnicolores.  When  one  studies  the 
descriptions  of  the  TipuUe  described  by  Loew  it  is  at  once  noted  that 
only  about  six  of  the  forty  or  more  characterized  are  of  the  sub- 
unicdores,  and  this  was  explained  when  the  collection  was  studied. 
The  majority  of  the  species  described  as  new  in  the  present  paper, 
as  well  as  most  of  the  Eastern  species  named  by  Doane  in  1901,  were 
found  in  the  collection,  bearing  manuscript  names  in  Loew's  writing 
but  for  some  unexplained  reason  having  never  been  described.  In 
cases  where  this  was  feasible  the  name  suggested  by  Loew  is  the 
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ODe  that  has  been  adopted.  These  manuscript  names  of  Loew 
have  appeared  in  various  collections,  or,  in  some  cases  {bicomis, 
brevicoUie),  even  into  the  literature,  and  consequently  it  is  deemed 
advisable  to  mention  the  name  applied  by  Loew  to  the  different 
species  discussed  in  the  second  part  of  this  ^aper. 

TIPVIA. 
T.  UglllBU,  Century  V,  No.  22.  pp.  61.  62. 

The  type-material  was  stated  to  have  come  from  Massachusetts, 
but  the  only  specimen  now  appearii^  in  the  collection  is  a  male 
from  New  Hampshire,  bearing  the  number  258,  with  the  name-label 
in  Loew's  writing.  It  is  this  specimen  that  is  designated  as  the  type ; 
there  is  a  possibiUty  that  the  locality  labels  were  later  confused  or 
that  Loew  wrote  down  the  wrong  State  in  his  original  description. 
There  is  no  reason  whatsoever  for  doubting  that  the  specimen  was 
before  Loew  at  the  time  he  drew  up  the  description.  The  paler 
specimen  mentioned  in  a  note  by  Loew  is  not  of  this  species,  but  of 
r.  penobscot,  described  later;  the  sex  is  not  female,  but  male. 

Lectotype,  cT,  New  Hampshire. 

T.  BBgnitipeilllil,  Century  IV.  No.  19.  pp.  286,  287. 

Seventeen  specimens  in  the  type-series;  (1),  c?,  Winnipeg  (Kenni- 
cott);  (2),  d".  No.  396,  Labrador  (Schneider);  (3),  9,  No.  129, 
Connecticut;  (4),  iS',  Mtune.  Others  in  the  series  from  Illinois; 
Hudsons  Bay  Territory  (Kennicott);  Lake  Superior;  Texas;  Bruns- 
wick, Maine  (Packard). 

Lectotype,  d",  Winnipeg  (Kennicott). 

T.  apiOklU,  Cenlury  IV.  No.  2.  p.  277. 

Three  specimens  in  the  type-series;  (1),  9  ,  bearing  the  name-label, 
Mwne;  (2),  d".  No.  254,  without  locality;  (3),  c?,  Dobbs  Ferry, 
N.  Y.  The  male  sex  is  not  included  in  the  original  description  and 
therefore  is  not  mentioned  as  type. 

Lectotype,  9  ,  Maine  (Osten  Sacken). 

T.  ■pptndlenUU,  Cenluty  IV.  No,  M.  p.  287. 

The  monotype  only,  a  d",  Saskatchewan  (Kennicott). 

T,  bklioptaTa,  Ccnlury  IV.  No.  15.  p.  28i. 

Three  specimens  in  the  type-series;  (1),  d"  and  9,  together  on 
the  pin,  the  9  almost  entirely  destroyed  by  museum  pests,  only 
one  wing  remaining,  English  River,  Canada  (Kennicott);  (3),  rf", 
labelled  only  "R.  A.  (Kennicott)." 

Lectotype,  d',  English  River  (Kennicott). 
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r.  bell*.  Century  IV,-No.  M,  pp.  291.  292. 

Nine  specimens  in  the  type-series;  (1),  rf"  9 ,  No.  99,  Connecticut, 
bearing  the  name-labels;  (4),  most  of  the  specimens  now  without 
locality-labels  (including  the  District  of  Columbia  material  mentioned 
in  the  original  description). 

Lectotype,  d",  Connecticut  (Norton). 

T.  asIopUn,  Century  IV.  No.  30,  p.  292. 

Four  specimens  in  the  type-series;  the  specimen  from  Rhode 
Island  mentioned  in  the  original  description  of  the  species  could 
not  be  traced;  (1),  &,  No.  128,  Massachusetts;  (2),  rf"  9 ,  Illinois. 

Lectotype,  d",  Massachusetts  (Scudder). 

T.  Miwdanti*,  Cenlury  V,  No.  19,  pp.  89.  60. 

The  monotjiw  only,  a  d,  Fort  Resolution,  Hudsoos  Bay  Territory 
(Kennicott). 

T.  dMU.  Ceoturr  IV,  Mo.  25,  p.  389, 

Two  specimsns  in  the  type-series,  from  Pennsylvania. 
Lectotype,  cf,  Pennsylvania.  ,^ 

T.  MlltnUl.  Cenlury  V,  No,  21.  pp,  flO.  81. 

The  monotype  only,  a  cf,  Hudsons  Bay  Territory  (Kennicott). 

T.  DinoU,  CenluTV  tV.  No.  24.  pp.  2S8.  2S9. 

Six  specimens  in  the  type-series;  (1),  <?,  No.  96,  District  of 
Columbia;  (2),  9  ,  District  of  Columbia;  (3),  rf".  New  Hampshire, 
bearing  the  label  in  Loew's  writing;  (4),  one  &,  two  9 's,  New 
Hampshire. 

Lectotype,  d",  District  of  Columbia  (Osten  Sacken). 

T.  dilMlOT.  Cenluty  IV,  No.  12,  p.  282. 

The  monotype  only,  a  9 ,  now  without  locality-label,  but  according 
to  the  original  description,  Massachusetts  (Scudder). 

T.  Blata,  Cflnlury  IV.  No.  27,  p.  290. 

The  type  is  apparently  no  longer  in  existence.  It  was  described 
from  the  District  of  Columbia  (Osten  Sacken). 

T.  bllU.  Century  IV.  No,  10,  p.  281. 

The  type-material  is  from  California. 
Lectotj-pe,  d",  California  (Agassia), 

T.  bHiftta,  Cfniury  IV,  No.  6.  p.  279. 

Six  specimens  in  the  type-series;  (I),  cf,  Sharon  Springs,  N.  Y.; 
(2),  one  cf ,  two  9 'a,  No.  247,  New  York;  (5),  &,  Palisades,  N.  Y.; 
(6),  9  ,  Cambridge,  Massachusetts. 

Lectotype,  d" ,  Sharon  Springs,  N.  Y.  (Osten  Sacken). 
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T.  fragUil,  Cenlury  IV,  No.  7,  pp.  279,  280. 

Two  specimens  in  the  type-series;  (1),  c?,  No,  7,  Maine. 
Lectotype,  d',  Maine. 

T.  frRtena,  Ceatucy  V.  No.  U.  pp.  5S.  r>7. 

The  type  is  apparently  no  longer  in  existence.  A  label  pinned 
in  the  case  states:  "I  found  the  label  loose  in  the  drawer  and  could 
not  refer  it  to  any  species.  0.  Sacken. "  The  species  was  described 
from  the  District  of  Columbia  (Osten  Sacken). 

T.  gnu,  Cfotury  IV,  No.  II.  pp.  Z8I.  383. 

Six  specimens  in  the  type-series;  (I),  two  d^'e,  District  of  Columbia 
(Osten  Sacken);  (3),  d"  9  ,  New  York. 

Lectotype,  cf,  District  of  Columbia  (Osten  Sacken). 

T.  iMbM,  CtntuT7  IV,  No.  18.  pp.  ISS.  286. 

Six  specimens  in  the  type-series;*  (1),  cf ,  the  specimen  bearii^t 
the  name-label  in  Loew's  writing  lacks  the  locality-label,  but  is 
presumably  the  Connecticut  specimen;  (2),  d".  Wisconsin;  (3), 
9  's,  Illinois.     The  Maine  material  was  not  found. 

Lectotype,  d",  Connecticut  (Norton). 

T.  ir>oWU,  Century  IV,  Mo.  9.  p.  280. 

Two  specimens  in  the  type-series;  (1),  9,  without  locality-label, 
but  presumably  the  specimen  from  the  District  of  Columbia;  the 
specimeniapinned  with  the  cast  pupal  skin;  (2),  9 ,  New  Hampshire. 

Lectotype,  9 ,  District  of  Columbia  (Osten  Sacken). 

T.  infOMftU,  Century  IV,  No.  30,  pp.  289,  290. 

Two  specimens  in  the  type-series;  (I),  the  specimen  bearing  the 
name-label  is  broken  and  the  sex  is  uncert^n,  but  from  the  text  of 
the  ori^nal  characterization  it  is  presumed  that  the  specimen  is  a 
female;   (2),  9,  New  York. 

Lectotype,   9 ,  New  York. 

T.  UUpmmll,  Cntury  V,  No.  30.  p.  00. 

Three  specimens  in  the  type-series;   (I),  two  d^'s,  one  9 ,  No.  249, 
New  Hampshire. 
Lectotype,  (?,  New  Hampshire  (Osten  Sacken). 

T.  longlTentrl),  Century  IV.  No.  S.  pp.  278,  279, 

Five  specimens  in  the  type-series;  (1),  c^,  No.  6,  Illinois,  bearing 
the  name-label;  (2),  a  broken  specimen  from  English  River,  Canada 
(Kennicott) ;  (3),  d',  almost  totally  destroyed  by  DermestJds,  the 
wings  and  a  fragment  of  the  thorax  all  that  is  left;  the  label  says 
"Osten  Sacken"  without  locality;    (4),   9,  New  York  (Edwards) 
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with  the  apex  of  the  abdomen  broken  c^;  the  specimen  bears  the 
name-label  in  Loew's  writing;  (5),  9  ,  MEune. 

Lectotype,  d' ,  Illinois  (description  says  Osten  Sacken,  but  probably 
Keunicott). 

T.  BUOToIaUl,  Century  V,  No.  17.  p,  58. 

Two  specimens  in  the  type-series;  (1),  c?,  No,  136,  Fort  Resolu- 
taon  (Kennicott)  (2),  d",  labelled  "Hudsons  Bay  Territory," 

Lectotype,  d",  Fort  Resolution,  Hudsons  Bay  Territory  (Kenni- 
cott). 

T.  pallifU,  CentuD*  IV,  No.  IS.  pp.  284.  2gS. 

Six  Specimens  in  the  type-series;  (1),  &,  No.  251,  pinned  above 
the  cast  pupal  skin,  Massachusetts;  (2),  &,  Massachusetts;  (3), 
?,  New  Hampshire;  (4),  sex  uncertain,  New  Hampshire;  (5), 
two  i^'s,  without  locality-labels,  bearing  the  numbers  155,  162, 
respectively. 

Lectotype,  cf ,  Massachusetts  (Scudder). 
T.  pnMlm,  Centiur  X,  No.  2,  p.  si. 

The  type-material  is  from  California. 

Lectotype,  d",  California  (Hy.  Edwards). 

T.  psbsn,  Cuitury  V,  Nd.  IS,  pp.  SI.  S8. 

The  type-material  is  from  Cahfomia. 
Lectotype,  d^i  California  (A,  Agassiz). 

T.  Hpt«atH0ttftIll,  CaDturr  IV,  No.  4,  p.  278. 

Three  specimens  in  the  series;   (1),  e?,  No.  394,  Labrador;   (2), 
two  d^'s,  one  bearing  the  name-label. 
Lectotype,  rf",  Labrador  (Schneider). 

T,  MmUta,  Centur;  V,  No.  IS,  pp.  SS.  ». 

The  monotype  only,  &  9 ,  Fort  Resolution,  Hudsons  Bay  Territory 
(Kennicott). 

T.  Mrta,  Century  IV,  No.  It.  p.  283. 

Twelve  specimens  in  the  type-series;  (1),  d*,  No.  382,  without 
locality-label,  but  probably  from  English  River,  Canada;  (2),  rf", 
No.  IS,  without  locality-label;  (3)  several  others,  Ei^lish  River, 
Canada  (Kennicott);  (7),  other  specimens,  Winnipeg  (Kennicott); 
(10),  Massachusetts  (Scudder) ,  these  latter  specimens  almost  entirely 
destroyed  by  Dennestids. 

Lectotype,  cf,  English  River,  Canada  (Kennicott). 

T.  ipeelou,  CcDtury  IV,  No.  23,  p.  38S. 

Sb(  specimens  in  the  type-series;  (1),  d",  Illinois;  (2),  d",  No,  266, 
District  of  Columbia;    (3),  d"'s,  New  Jersey;    (5),  d",  Kentucky, 
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this  last  specimen  accompanied  by  a  note  "last  joint  of  the  antemuB 
very  small  in  both  cf  9  ;  2nd  joint  of  palpi  =  3rd, "  in  Oaten  Sackeo'a 
writing. 

Lectotype,  d* ,  Illinois  (description  says  Osten  Sacken,  but  probably 
Kennicott). 

T.  (tnpMU,  Century  IV.  No.  28,  p.  291. 

Three  specimens  in  the  type-series:  (1),  9,  No.  253,  without 
locality-label,  presumably  New  York;  (2),  two  9's,  Palisades,  New 
York  (0.  Sacken).  The  male  of  the  original  description  could  not 
be  located. 

Lectotype,  9 ,  New  York  (Osten  Sacken). 

T.  inbOuouUi  C«D(uly  IV,  No.  13.  p.  282.  283. 

Two  specimens  in  the  type-series;  sex  tmcert^,  but  tiie  ori^nal 
description  says  c^ .    . 
Lectotype,  d*,  English  River,  Canada  (Kennicott). 

T.  tabmMnUU,  Ceatucy  tV,  No.  23.  p.  288. 

~^hree  specimens  in  the  type-series;  (1),  9,  Massachusetts;  (2), 
9 ,  No.  25^  New  York.    The  male  was  not  included  m  the  original 
description,  but-appears  in  the  collection  under  the  muiuscript  name 
"Indens." 
Lectotype,  9  ,  Massachusetts  (Scudder). 

T,  inipteU,  CcDtury  IV.  No.  8.  p.  280. 

The  monotype  only,  a  9 ,  without  locality-label;  the  description 
says  District  of  Columbia  (Osten  Sacken). 

T.  taphroaepluUft,  Century  V,  No,  23,  p.  63. 

Seven  specimens  in  the  type-series;  (1),  cf ,  No.  180,  bearing  the 
name-label,  New  Hampslure;  (2),  9,  New  Hampshire;  (3),  9, 
Cambridge,  Massachusetts;  (4),  9 ,  Massachusetts;  (5),  sex?, 
Canada  (Couper);  (6),  9,  bearing  name-label,  Palisades,  New 
York. 

Lectotype,  cf ,  New  Hampshire. 

T.  tMlurlm,  Cmtury  V,  No.  15.  p.  ST. 

The  monotype  only,  a  d",  No.  138,  Hudsons  Bay  Territory  (Kenni- 
cott). The  label  says  "tema,"  but  an  accompanying  note  by  Osten 
Sacken  says  "probably  temaria  Loew, "  and  there  can  be  no  question 
but  this  is  the  species.  Under  the  manuscript  name  of  "triplex" 
Loew  has  two  more  males  from  Hudsons  Bay  Territory,  to  which 
Osten  Sacken  has  added  the  label  "allied  to  T.  arcHca  Curtis  but  the 
female  ovipositor  not  serrated." 

Lectotype,  d",  Hudsons  Bay  Territory  (Kennicott). 
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t.  toHlUta,  Centuiy  IV.  No.  3,  pp-  277.  278. 

The  monotype  only,  &  9 ,  Labrador  (Schneider). 

T.  nmbrOM,  Century  IV,  No.  31.  p.  2e£. 

The  monotype  only,  a  d",  Louisiana  {Schftum). 

T.  Vklidk,  CcDtuiy  IV.  No.  21.  pp.  2B7.  28B. 

Eight  specimens  in  the  type-series;  (1),  9,  No.  293,  Illinois; 
(2),  cf,  Vii^ia.  The  m&le  sex  is  not  mentioned  in  the  original 
description.  The  Massachusetts  specimens  have  lost  the  locality- 
labels. 

Lectotype,  9 ,  Illinois.    ' 

T.  TMfiootOT,  Century  IV.  No,  17.  p.  2S5, 

The  monotype  only,  a  9,  Illinois,  bearing  the  label  "versicolor  m." 

Part  2.    Description  of  New  or  LrrrLE-KNOWN  Species. 

Family  TIPnLZD.^. 

Sub-famUy  TIPUUN.S:. 

Tribe  TJpulini. 

HEPHBOTOKA  Mciaea. 

Palw  Me^n;    Xouvelle  Closaificaiion  des  Mouches,  p.  14;    1800  (nomen 

Nfphroloma  MeigeD;    IiriKer'i^  Magazine,  p.  262;    1803. 
Pachyrrkina  Macqiiart;  HLitoire  Naturelfe  des  Insecles;  Dipteres  I,  p.  88; 
1834. 

The  genus  Nepkrotoma  was  erected  by  Meigen  in  1803  to  include 
the  Fabrician  species,  dorsalis.  The  insect  mentioned,  specimens 
of  which  are  before  me  (Urdingen,  Niederrhein,  Germany;  Riedel, 
collector),  is  a  typical  Pachyrrkina  of  the  same  group  as  eucera  Loew 
(Nearctic).  The  venationa!  details  and  the  characters  of  the  male 
hypopygium  are  altogether  of  the  nature  of  those  occurring  in  Pachyr- 
rkina. Loew,  in  a  foot-note  to  the  characterization  of  eucera  {Ber- 
liner Entomohgische  Zeitsckrifl,  VII,  Century  4,  p.  297;  1863)  states 
that  if  Nephrototna  is  to  be  separated  from  Pachyrrhina,  eucera 
should  be  referred  to  Nepkrotoma.  The  antenns  of  eucera  and  dorsalis 
are  19-segmented  in  the  male;  of  polymera,  l&-gegmented  in  the 
male;  of  the  majority  of  the  species  of  the  genus,  IS-segmented  in 
the  male.  Thus  we  see  there  is  a  very  considerable  range  in  the 
number  of  antennal  segments,  but  the  species  included  are  all  so 
very  similar  in  the  details  of  venation,  in  the  male  hypopygia  and  in 
their  general  habitus  and  body-coloration  that  they  should  not  be 
separated,  especially  since  the  females  show  a  very  much  lesser 
range  in  the  number  of  antennal  segments  (13  to  15).    A  considerable 
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variation  in  the  number  of  antennal  segments  is  found  in  other 
genera  of  crane-flies  {Ctedonia,  15  to  24  segments;  Cerozodia,  32  to 
39  segments;  Tanyderus,  17  to  25  s^ments),  and  consequently  too 
much  significance  should  not  be  placed  upon  this  variable  character 
in  these  groups. 

The  genus  Pachyrrhina  v/as  described  at  a  much  later  date,  and 
consequently  the  numerous  species  known  throughout  the  world 
under  this  name  must  be  referred  to  Nepkrotoma.  The  change  in 
the  American  species  affects  all  of  the  described  forms  with  the  excep- 
tion of  coUaris  Say,  polymera  Loew,  nobUis  Loew,  unimaeulata  Loew, 
califomica  Doane,  trinidadensis  Alexander  and  macrostema  Alexander, 
which  should  be  referred  to  the  genus  Tipula  as  discussed  below. 

The  discovery  of  an  ultimate  character  to  separate  the  species  of 
NephroUrma  from  those  of  Tipula  is  still  lai^ely  a  desideratum. 
There  are  a  number  of  characters  which,  if  used  in  combination, 
should  serve  to  separate  the  species  of  the  two  genera.  The  majority 
of  the  characters  cited  below  should  hold  in  all  cases.  Venationally 
these  characters  are  as  follows: 

(1)  The  very  short,  usually  almost  transverse,  radial  sector  of 
Nephrotoma,  which  in  many  species  is  transverse  and  simulates  a 
cross-vein;  in  other  species  longer  and  more  oblique,  reaching  its 
maximum  length  apparently  in  species  such  as  viUuia  Loew, 

(2)  The  sessile  cell  A/i  in  Nephrotoma,  this  being  rarely  short- 
petiolate.  This  character  has  long  been  known,  having  been  clearly 
stated  by  Schiner  (1864).  Species  of  Tipula  with  the  cell  sessile 
are  unknown. 

{3)  The  basal  deflection  of  Cwi  and  the  cross-vein  m-cu  at  or 
before  the  fork  of  M.  This  character,  described  for  the  first  time  by 
Czizek'  and  independently  by  Brunetti,*  is  the  nearest  approach 
to  absolute  of  any  that  we  have,  but  even  this  is  approached  by 
some  species  of  Tipula  (the  marmoraUB  group,  fragilia  Loew,  ignolnlis 
Loew,  et  al.). 

The  male  hypopygium  of  Nepkrotoma  shows  the  ninth  pleurite 
never  complet«ly  fused  with  the  ninth  stemite,  the  more  generalized 
condition  occurring  in  such  species  as  incurva  Loew,  where  the 
pleurite  is  almost  entirely  separated  from  the  stemite,  through 
lugens  Loew,  where  the  pleural  suture  is  straight  and  not  curved 
dorsally  toward  the  tip,  to  the  more  specialized  condition  with  the 


^Tipulidic  Moravicie;    ZeitKhrift  des  Makriseken  Landeamuteumt,  vol.   11, 
p,  50,  1911. 

'  Fauna  of  Brilish  India,  Diptera  Nemalocera,  p.  340,  1912. 
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■curved  suture  obt^ning  in  many  species  {eucera  Loew,  ferruginm 
Fabricius,  pedunculata  Loew,  et  al.).  The  ninth  tergite  is  usually 
small  and  rather  inconspicuous,  not  tumid.  The  outer  pleural 
appendage  is  fleshy,  in  the  shape  of  a  more  or  less  flattened  lobe, 
which  is  sometimes  attenuated  or  arcuated. 

In  general,  the  species  of  Nephrotoma  are  shiny  with  well-marked 
stripes  and  bright  colors.  In  some,  however  (as  macrocera  Say), 
the  colors  are  dull,  quite  as  in  some  species  of  Tiputa.  The  six 
species  listed  before,  as  well  as  the  new  species  described  below  as 
Tijtula  pachyrhinoiden,  which  have  hitherto  been  taken  to  be  species 
of  Nephrotoma,  agree  with  the  species  of  this  latter  genus  only  in 
the  bright,  shiny  coloration,  all  of  the  other  characters  pointing 
strongly  to  the  fact  that  they  are  really  species  of  Tipula.  The 
second  Tipula  adtfomica  described  by  Doane*  thus  requires  renaming. 

In  the  work  by  Czizek  cited  before,'  the  author  of  this  excellent 
paper  has  given  a  critical  comparison  of  Nephrotoma  and  Pachyrrhina, 
pointing  out  the  fact  that  there  is  no  basis  at  alt  for  retuning  the 
latter  name;  but  in  spite  of  this  clear  comparison,  the  two  names 
are  still  kept  separate.  The  "discoidal  crosa-vein"  spoken  of  by  the 
author  is  that  portion  of  the  vein  M  between  the  cross-vein  m-cu 
and  the  fork  of  M. 

HapbraWma  paanmbra  ap.  a. 

Frontal  prolongation  of  the  head  with  three  stripes;  antennie 
dark  brownish  black,  excepting  the  basal  segment;  head  dull  brownish; 
thoracic  dorsum  obscure  dull  yellow  with  three  broad  black  stripes; 
pleura  yellow  spotted  with  brown;  wings  dusky;  abdomen  dull 
yellow  with  three  stripes. 

Afale.— Length,  12.2-13.4  mm.;  wii^,  11.8-13.6  mm. 

Frontal  prolongation  of  the  head  moderate  in  length,  yellow,  with 
three  broad  brownish  stripes,  the  lateral  pair  being  more  distinct 
than  the  median  one.  Palpi  with  the  basal  segment  black,  the 
second  and  third  dark  brown,  the  terminal  segment  light  brown. 
Antennse  with  the  basal  segment  dull  yellow,  darkened  toward  the 
apex,  the  remaning  segments  dark  brownish  black;  the  flagellar 
segments  deeply  incised  beneath.  Front  light  yellow;  vertex 
reddish  brown  with  a  linear  black  median  vitta. 

Thoracic  prsscutum  dull  obscure  yellow  with  three  brood  black 
stripes,  the  median  one  longest  and  broadest;  the  lateral  stripes  not 

*  AnnaU  of  the  EntomolapcfU  Society  of  America,  vol.  5,  p.  49,  1912. 

*  Tipulidn  Moraviae;  Zeitschrift  dea  Mahritckm  LanaetmuMeumt,  vol.  11,  pp. 
49,  51, 1911. 
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incurved  at  the  anterior  end;  scutum  dull  yellow,  the  lobes  with 
two  dark  brown  spots  on  each;  scutellum  dull  brownish  yellow; 
postnotum  rather  bright  yellow  with  a  broad  median  vitta,  which  is 
widest  in  front,  narrowed  behind.  Pleura  yellow,  the  mesopleurites 
suffused  with  brown  on  the  ventral  portions  of  the  sclerites.  Halteres 
brown.  Leg8  with  the  coxte  yellowish  brown;  trochanters  and 
femora  light  browa;  tibise  and  tarsi  brown.  Wings  strongly  tinged 
with  brown,  the  stigma  long,  brown,  the  veins  dark  brown.  Vena- 
tion as  in  Plate  XVI,  fig.  1. 

Abdominal  tergites  dull  brownish  yellow  with  a  very  broad  blackish 
median  stripe,  the  lateral  mai^ns  of  the  segments  indistinctly  black- 
ened, the  caudal  margin  very  narrowly  pale;  eighth  and  ninth 
tergites  uniformly  dark  brown;  stemites  dull  yellow,  the  segments 
three  to  seven  with  a  linear  black  median  mark,  broadest  basally; 
the  mark  on  the  seventh  segment  short,  occupying  less  than  half  the 
length  of  the  segment,  the  other  marks  long,  occupying  about  three- 
fourths  the  length  of  the  segment;  stemites  eight  and  nine  almost 
uniformly  brownish  yellow.  Male  hypopy^um  with  the  ninth 
tergite  broad,  having  the  caudal  margin  provided  with  a  deep  U- 
shaped  median  notch,  the  lateral  lobes  broadly  rounded. 

HabUat. — Northeastern  United  States. 

Holotype,  d",  Halfway  House,  Mt,  Washington,  N.  H,;  July  6, 
1914  (Johnson). 

Paratypes,  2  cf's,  topotypic;  3  d"s,  Mt.  Washington,  N.  H, 
(Osten  Sacken). 

The  type  is  in  the  collection  of  the  Boston  Society  of  Natural 
History;  paratypes  in  the  collection  of  the  Museum  of  Comparative 
Zpology  and  in  the  collection  of  the  author. 

In  its  black  thoracic  stripes,  penumbra  agrees  with  mttula  Loew, 
peduncidaia  Loew  and  incurva  Ix)ew,  all  being  forms  with  the  wings 
hyaline  and  not  strongly  infumed  with  brown  as  in  penumbra.  The 
lateral  prsscutal  stripes  are  not  incurved  at  the  tip  as  in  tncurtia 
and  there  is  no  black  spot  between  the  bases  of  the  anteonse  as  ia 
pedunculala. 

TIPDL&    LiflDBIlX. 

Tipula  Linnsus;  Systema  Natura,  10th  edition,  p.  585;  17o8. 

TRICHOTIPVLA  Bubien.  n. 

Similar  to  Tipula,  s.5.,  the  apical  cells  of  the  wii^s  with  abundant 
short  hairs.  The  coloration  of  the  type-form  is  verj'  similar  to 
species  of  the  genus  Oropeza  Needham. 

Type. — Tipula  (Trickotipula)  oropezmdes  Johnson. 
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This  insect  is  very  common  and  quite  characteristic  of  the  upland 
bogs,  the  gorges  and  deep,  cold  Canadian  woods  in  May  and  June. 
From  the  ten1>-trap  observations  made  in  1914  by  Miss  Ruby  B, 
Hughes,  at  Ithaca,  N.  Y.,  it  is  quite  certain  that  the  larva  lives  in 
wet  earth  near  water. 

CINCTOTIPOLA  nibgea.  n. 

Similar  to  Tipula,  s-s.,  the  apical  cells  of  the  wings  with  scanty 
short  hairs.  The  coloration  of  the  type-species  is  dark  brown,  the 
thoracic  dorsum  dark  colored  with  pale  stripes. 

Type. — Tipula  (CincMipuia)  (dgonquin  gp.  n. 
Tlpnla  •Igonqnin  ap-  o- 

Coloration  brown  and  yellow;  antemue  elongated  in  the  male  sex, 
the  two  basal  segments  dull  yellow,  the  flagellum  unicolorous,  brown; 
thorax  dark  brown  with  three  pale  stripes;  abdominal  tergites  light 
yellow,  cross-banded  with  brown;  wings  hyaline. 

Mak. — Length,  11.5-12  ram. ;  wing,  1 1-11.3  mm, ;  antenme 
about  5.5-6  mm.  Fore  leg,  femora,  7.3  mm.;  tibia,  8.7  mm.;  hind 
leg,  femora,  8  mm. ;  tibice,  8.6  mm. 

Frontal  prolongation  of  the  head  short,  stout,  brownish  yellow, 
the  nasus  prominent;  palpi  short,  the  two  basal  segments  paler 
brown  than  the  two  apical  segments.  Antemue  rather  elongated  in 
the  male  sex,  the  two  basal  segments  dull  yellow,  the  flagellar  seg- 
ments uniform  dark  brown  with  a  dense  white  pubescence;  segments 
of  the  flagellum  only  a  little  enlarged  at  the  base.  Head  dull  yellow, 
on  the  sides  of  the  vertex  behind  the  eyes  with  a  triangular  brown 
patch. 

Pronotal  scutum  brownish  yellow,  a  little  darker  medially. 
Mesonotal  prsescutum  with  the  three  usual  thoracic  stripes  present, 
but  pale  brownish  yellow  in  color,  the  interspaces  being  very  dark 
brown,  so  that  a  pale  striping  on  a  dark  background  is  effected; 
the  middle  stripe  is  divided  by  a  broad  median  grayish  brown  stripe; 
lateral  margins  of  the  sclerite  pale,  yellow;  scutum  with  the  median 
area  pale  yellow  pollinose;  the  lobes  dark  brown,  enclosing  two 
paler  brown  areas,  of  which  the  larger  lies  proximo-caudad;  scutellum 
brownish  yellow  with  a  brown  line  on  either  side  of  the  broad  median 
area;  postnotum  dull  brownish  yellow.  Pleura  dull  yellow,  the 
mesepistemum  more  brownish,  Halteres  light  brown,  the  knobs 
yellowish.  Legs  with  the  coxa  and  trochanters  dull  yellow;  femora 
dull  yellow,  indistinctly  tipped  with  darker  brown;  tibis  pale 
yellow  at  the  joint,  remainder  of  the  tibia  and  tarsi  dark  brown. 


,,Googlc 


470  PHOCBEDINGS   OF  THE   ACADEMY   OF  [Sept-^ 

Wii^  pale  gray,  tfae  costal  cell  oaly  a  little  more  yellowish  in  color; 
a  pale  vitreous  mark  before  the  stigma,  most  distinct  in  the  base  of 
cell  lat  R„  reappearii^  at  the  base  of  cell  /s(  M,;  a  white  vitreous 
blotch  beyond  the  stigma  occupying  the  outer  end  of  cell  ind  fli 
and  the  base  of  R,;  stigma  prominent,  full,  oval,  dark  brown;  veins 
brown.  Venation  (see  Plate  XVI,  fig,  2):  Rs  rather  short,  arcuated; 
cell  1st  M,  elongate,  narrow;  a  few  hairs  in  the  outer  cells  of  the 
wing,  in  cells  Ist  R,,  R,,  R,,  R^,  M,  and  Mt. 

Abdominal  tergites  light  yellow,  segment  two  with  a  broad  cross- 
band  at  about  midlength;  s^ments  two  to  eight  with  a  broad  apical 
cross-band,  pving  the  abdomen  a  banded  tigrine  appearance;  on. 
the  shortened  apical  segments  the  banding  occupies  almost  the 
entire  sclerite;  stemites  one  to  four  pale  yellow,  five  to  eight  dark 
brown.  Hypopygium  with  the  eighth  terete  large,  the  caudal 
mar^  almost  straight.  Ninth  tergite  (see  Plate  XIX,  fig.  44) 
large,  the  caudal  tnar^  with  a  deep  U-shaped  notch,  the  margin 
provided  with  rather  numerous  hairs.  Ninth  pleurite  extensive 
but  incomplete,  the  pleural  suture  short,  curved  dorsad  at  its  tip; 
pleural  appendages  (see  Plate  XX,  fig.  61)  two,  an  outer  fieshy  lobe, 
moderately  long,  provided  with  numerous  hairs;  inner  lobe  more 
complex,  consisting  of  a  flattened  blade  directed  dorsad,  at  the 
base  on  the  outer  edge  with  a  sharp  chitinized  tooth.  Ninth  stemite 
(see  Plate  XVII,  fig,  24)  rather  restricted,  along  the  ventral  median 
line  profoundly  incised.  Eighth  stemite  extensive,  the  caudal 
mar^n  with  a  deep  and  broad  U-shaped  notch. 

Habitat. — Northeastern  North  America. 

Holotype,  c?.  Station  Isle,  Go-Home  Bay,  Muskoka  District, 
Ontario,  Canada,  August  16,  1912  (Clemens). 

Allotype,  9 ,  Northeast  Harbor,  Hancock  Co.,  Me.,  Ai^ust  29, 
1908  (Minot). 

Paratj-pes,  No,  1,  d",  with  the  allotype;  No,  2,  9,  North  Mt.^ 
Luzerne  Co.,  Pa.,  August  28,  1897  (Johnson);  No.  3,  cT,  Ridgewood, 
Bergen  Co.,  N.  J.,  July  14,  1911  (Leonard);  No,  4,  3  rf",  2  9  near 
Plummer's  Island,  Fairfax  Co.,  Virginia,  July  28,  1912  (Knab);  No. 
9,  Plummer's  Island,  Maryland,  August  4,  1907  (McAtee). 

The  type  is  in  the  collection  of  the  University  of  Toronto;  the 
allotype  in  the  collection  of  the  Boston  Society  of  Natural  History-; 
paratypes  1, 3,  7  and  8  in  the  collection  of  the  author;  paratype  2  in 
the  collection  of  Mr.  Johnson;  Nos.  4-6,  in  the  United  States  Na- 
tional Museum;  No.  9  in  the  collection  of  the  Biological  Survey. 

The  specific  name  of  this  interesting  fly  is  that  of  the  great  Indian 
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nation  formerly  occupying  a  lai^e  portion  of  the  United  States  and 

Canada. 

Tipnla  fa«b;tUnoid«i  >p.  n. 

Stse  small  (wing  of  the  female  under  12  mm.) ;  thoracic  stripes 
reddish  to  black;  a  broad  median  white  band  from  the  scutum  to 
the  base  of  the  abdomen;  abdominal  tergites  with  the  apices  of 
the  segments  ringed  with  brown;  wings  with  cell  Mt  petiolate; 
cross-vein  m-cu,  beyond  the  fork  of  M. 

Femtde. — Length,  13.5  mm. ;  wing,  10  mm. 

Frontal  prolongation  of  the  head  shiny  yellow  with  a  linear  brown 
mark  on  either  side  of  the  middle  line  and  with  a  small  rounded 
brown  spot  near  the  caudal  end  of  this  mark  and  slightly  below  it. 
Palpi  dark  brown.  Antemue  with  the  two  scapal  segments  dull 
yellow,  the  flagellum  broken  in  the  type  (see  the  paratype  described 
below).  Head  shiny  orange-yellow  with  a  dark  brown  median 
vitta,  narrowest  in  front,  broadened  behind;  a  prominent  frontal 
ridge  on  either  side  of  the  middle  line,  the  anterior  ends  approxi- 
mated; occiput  with  a  rounded  dark  brown  spot  on  either  side  of 
the  middle  tine. 

Pronotum  with  the  scutimi  dull  yellow,  broadly  darkened  medially, 
sides  of  the  sclerite  and  the  proepistemum  with  a  large  brownish 
black  blotch.  Mesonotal  prsescutum  yellow,  shiny,  with  three 
reddish  brown  stripes,  of  which  the  middle  one  is  broadened  in  front, 
narrowed  behind,  indistinctly  bisected  by  a  faint  yellowish  line; 
lateral  stripes  short  and  broad;  pseudosutural  foveie  present  as  a 
narrow  impressed  line  connecting  the  impressed  point  with  a  black- 
ened area  on  the  sides  of  the  sclerite;  a  large,  rounded,  blackish 
blotch  at  the  ends  of  the  transverse  suture;  scutum  with  the  lobes 
brownish  yellow,  each  with  two  large  chestnut  spots,  of  which  the 
anterior  one  is  smaller;  median  area  broad,  pate,  almost  white; 
scutellum  slightly  infuscated  on  the  sides,  the  median  area  broadly 
whitish;  postnotum  with  the  medial  third  almost  white,  bordered 
on  either  side  by  a  dark  brown  margin;  lateral  edges  of  the  sclerite 
yellowish.  Pleura  pale  china-white  with  an  indistinct  yellowish 
tinge;  brown  blotches  as  follows:  lai^e  blotches  on  the  anterior 
ventral  portions  of  the  mesepistemum  and  mesostemum;  a  smaller 
blotch  on  the  anterior  dorsal  margin  of  the  mesepimeron;  a  large 
blotch  near  the  lower  end  of  this  last  sclerite;  the  metapleural 
sclerites  are  broadly  margined  with  dark  brown;  sternum  with  tes.s 
distinct  brown  blotches;  an  impressed  black  semilunar  line  just 
in  front  of  the  parapterum.     Halteres  light  brown,  the  knobs  dark- 
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ened.  Legs  with  the  coxs  dull  yellow,  a  little  suffused  with  brown 
on  the  anterior  outer  face;  trochanters  yellowish  brown;  femora 
dull  yellow,  the  tip  narrowly  dark  brown;  tibite  dull  yellowish 
brown,  soon  passing  into  dark  brown;  tarsi  dark  brown.  Wings 
grayish  subhyaline;  stigma  moderately  indistinct,  brown.  Venation 
(see  Plate  XVI,  fig.  3) ;  Rs  long;  cell  Mi  petiolate;  basal  deflection 
of  Cui  and  the  cross-vein  m-cu  beyond  the  fork  of  M. 

Abdomen  with  the  tergites  brownish  yellow,  the  caudal  mai^in  of 
each  sclerite  dark  brown,  sending  a  broad  median  line  forward, 
forming  a  1-shaped  mark;  on  the  apical  segments  only  the  median 
vitta  persists;  lateral  margins  of  the  tergites  with  the  anterior  half 
grayish,  the  caudal  half  dark  brown;  an  interrupted  median  line 
on  the  stemites. 

The  paratype  is  quite  similar  to  the  type  with  the  following  excep- 
tions and  additions:  antennal  flagellum  dark  brownish  black;  the 
thoracic  stripes  very  dark  brownish  black  with  the  ground-color 
light  yellow;  the  pattern  on  the  abdomen  is  indistinct  but  indicated. 

Habital. — Northern  United  States  and  Canada. 

Holotype,  9 ,  Mt.  Washington,  N.  H. 

Paratype,  9,  Farewell  Creek,  Southern  Saskatchewan,  Canada; 
September,  1907. 

The  type  is  in  the  collection  of  the  Boston  Society  of  Natural 
History;  the  paratype  is  in  the  collection  of  the  author. 

This  small  Tipiila  bears  a  remarkable  resemblance  to  certain 
species  of  Nephroloma,  especially  N:  mttvla  Loew,  which  is  likewise 
a  northern  form.  The  thoracic  stripes  in  viUula  are  described  as 
being  black,  but  specimens  in  the  collection  of  the  Boston  Society 
of  Natural  History  have  the  stripes  rich  reddish  chestnut  and  are 
very  similar  to  the  present  fly;  the  broad  yellowish  white  median 
thoracic  stripe,  the  transverse  caudal  brown  margins  to  the  abdominal 
tergites  and  the  venation  will  easily  distinguish  the  forms. 

Tlpnla  pBnobtaot  sp.  □. 

Coloration  gray  and  brown;  antennse  rather  short,  subunicolorous; 
thorax  light  gray,  the  stripes  quite  indistinct,  brown;  wings  sub- 
hyaline,  the  tip  broadly  dark  brown;  an  indistinct  brown  band 
along  the  cord;  wings  with  the  tip  of  vein  Ri  atrophied  or  nearly  so; 
male  genitalia  with  the  ninth  tergit«  subquadrate,  caudal  mai^n 
deeply  and  broadly  concave  with  a  sharp  median  tooth;  ninth 
pleurite  small,  complete. 

Male. — Length,  11  mm.;  wing,  12.8  mm.;  antemue about  3.3  mm. 

Frontal  prolongation  of  the  head  rather  long,  yellowish  brown; 
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palpi  light  brown,  the  terminal  segment  darker.  Antemue  with 
the  four  basal  aegtnents  light  yellow,  the  remainder  lighJ  brown,  the 
basal  swelling  of  each  segment  only  a  little  darker  than  the  reminder 
of  the  segment.  Front  with  a  small  tubercle;  head  light  gray  with 
a  very  narrow  brown  line  extending  from  the  middle  of  the  tubercle 
caudad  to  the  occiput. 

Thoracic  dorsum  light  gray  with  rather  indistinct  brown  stripes, 
the  median  stripe  broader  in  .front,  narrowed  behind,  indistinctly 
spht  by  a  pale  middle  vitta;  lateral  stripes  narrower  and  less  dis- 
tinct; scutum  pale  grayish  white,  the  middle  portions  of  the  lobes 
brown;  postnotum  and  scutellum  dull  yeliow,  rather  thickly  dusted 
with  grayish  white.  Pleura  rather  pale  grayish  white.  Halteres 
pale,  the  knob  brown.  Legs  with  the  coxie  pale  dusted  with  whitish; 
•trochanters  pale  yellow;  femora  dull  yellow  passing  into  brown 
toward  the  tip;  tibise  and  tarsi  brown.  Wings  whitish  subhyaline, 
the  costal  cell  more  yellowish;  tip  of  the  wing  broadly  dark  brown; 
an  indistinct  interrupted  brown  cross-band  from  the  stigma  along 
the  cord;  a  brown  cloud  at  the  origin  of  Rs,  at  the  arculus,  at  two- 
thirds  the  length  of  cell  M.  Venation  (see  Plate  XVI,  fig.  4);  tip 
of  ffi  atrophied. 

Abdominal  tergites  dull  yellow  with  a  median  brown  longitudinal 
line  on  the  first  s^ment;  remaining  tergites  yellowish  brown, 
segment  seven  and  the  caudal  portions  of  six  largely  dull  yellow; 
segment  nine  dark  brown.  Stemites  dull  yellow,  s^ments  six  to 
nine  more  brownish.  Male  genitalia  (see  Plate  XVIII,  fig.  32) 
with  the  eighth  tergite  narrow.  Ninth  tergite  (see  Plate  XIX, 
fig.  45)  subquadrate,  the  caudal  mai^in  deeply  and  broadly  concave, 
a  blunt,  rounded  lobe  on  either  side  of  this  concavity,  a  sharp  median 
tooth  and  a  smaller  denticle  midway  between  the  median  tooth 
and  the  rounded  lobe.  Ninth  pleurite  rather  small,  complete,  the 
dorso-caudal  maigia  produced  into  a  sharp  point  which  is  directed 
caudad;  the  veatro-caudal  portion  rounded  and  provided  with 
abundant  rather  long  hairs;  pleural  appendages  two,  the  outer 
appendage  a  slender,  small,  fleshy  lobe,  subslgmoid  to  cylindrical 
in  shape;  the  inner  pleural  lobe  is  complex,  consisting  of  a  large, 
flattened  portion  which  is  produced  in  front  into  a  moderately  sharp 
point  which  is  directed  cephatad;  underneath  the  base  of  this  point 
on  the  anterior  or  cephalic  margin  is  a  black,  chitinized  lobe  which 
is  directed  laterad;  the  base  of  this  appendage  is  hollowed  out  into 
a  conspicuous  cup-shaped  lobe  which  is  directed  laterad  and  bears 
a  small,  sharp  spine  behind  an<l  beneath. 
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Hcdnlat. — Northeastern  United  States. 

Holotype,  d",  Orono,  Penobscot  Co.,  Maine,  June  14,  1913 
(Alexander). 

Paratype,  No.  1,  c?,  North  Mt.,  Luzeme  Co.,  Pa.,  June  11  (John- 
8on);  paratype  No.  2,  cT,  without  locality,  labelled  "Packard"  and 
the  label  "aTigulata  =  238"  in  Loew's  writing;  this  is  the  specimen 
mentioned  by  Loew  in  the  description  of  angulata. 

The  type  is  in  the  collection  of  the  author;  paratype  No,  1  in  the 
collection  of  Mr.  Johnson;  paratype  No.  2  in  the  collection  of  the 
Museum  of  Comparative  Zoology. 

The  second  paratype  is  quite  paie  in  color,  and  this  may  be  due 
to  the  teneral  condition  of  the  fly. 

The  specific  name  is  that  of  the  Indian  tribe  formerly  occupying 
a  large  portion  of  the  State  of  Maine. 

This  species  was  taken  in  a  smalt  woodland  at  Orono,  M^ne. 
These  woods  are  Canadian  in  aspect,  the  main  floral  constituents 
being  coniferous  trees,  Abies,  Picea,  Tsuga  and  Thuja  and  the  ground 
cover  of  Coplis  trifolia,  Ldnncea  borealis  americana,  etc.  The  insect 
occurred  along  a  small  stream  flowing  through  rather  low  ground 
and  supporting  a  very  rich  crane-fly  fauna.  Most  of  the  species 
were  swept  from  boughs  of  trees,  fern  growth,  etc.,  or  caught  in 
flight  or  swarming.  The  more  conspicuous  species  on  this  day  were 
Dicranamyia  pudica,  D.  he^etica,  D.  halteraia,  D.  pubipennis,  Litn- 
nobia  solitaria,  Rhypkolophus  meigeni,  in  small  swarms,  ft.  rubellus, 
in  very  large  swarms,  Eriopfera  ve?iusUi,  E.  vespertina,  Gonomyia 
subcinerea,  Epiphragma  fasdapennis,  Limnophila  rufibasis,  L.  brevi- 
furca,  L.  fuscovaria,  L.  quadrata,  Adelphomyia  minuta,  Rhaphidolabis 
fiaveola,  Tricyphona  calcar,  T.  inconstans,  Liogma  nodicomis,  Doli- 
chopeza  americana,  Nepkrotoma  macrocera,  Tipula  belta  and  Ttpula 
(Trickotipula)  oropezmdes. 

Tipolft  angnlaU  Loew. 

■  Tipula  anguUtla  Loew;   Berliner  Entomologische  Zeitschrift.,  vol.  8,  p.  61 
(1884). 
Tipukt  decora  Doane;    Journal  ot  the  New  York  Entomological  Society, 
vol.  9,  p.  125  (1901).       ■ 

The  synonoray  as  given  above  was  decided  upon  after  ciMnparing 
the  description  of  decora  with  the  type  of  angulata.  In  the  collection 
of  Mr.  Johnson  there  is  a  specimen  of  angidata  that  is  from  the  same 
locality  and  taken  by  the  same  collector  as  the  type  of  decora  (male, 
Montreal,  Canada,  June  11,  1909,  Chagnon). 
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Tlpnl*  fragilla  Loew. 

Tipuia  froffUU  Loew:   Berliner  Entomologisctae  Zeitschrift,  vol.  7,  p,  279 

(1863). 
Timda  nupecta  Loew;  Berliner  Enlomotogische  Zeitechrift,  vol.  7,  p.  280 
U863). 
The  synonomy  as  given  above  was  decided  after  comparing  the 
type  of  9U9pecta  with  those  of  jragilis. 
Tipnla  maliMiiiU  ap.  n. 

Coloration  brownish;  thorax  striped  with  blackieh  brown;  antemue 
with  the  three  basal  s^ments  light  yellow,  the  remainii^  segments 
bicolorous;  wings  pale  grayish,  stigma  brown;  male  genitalia  with 
the  ninth  tergite  having  the  caudal  margin  broadly  concave,  the 
lateral  angles  not  prominent. 

itfafe.— Lei^h,  10-11  mm.;  mng,  12-12.1  mm. 

Frontal  prolongation  of  tjie  head  rather  short,  dull  brownish 
yellow;  nasus  prominent,  brown;  palpi  short,  the  first  segment 
yellow,  the  remaining  segments  dark  brown.  Antemue  rather 
short,  the  three  basal  segments  light  yellow,  the  following  segments 
with  the  basal  swelUng  dark  brown,  the  remainder  of  each  segment 
dull  yellow,  passing  into  brown  on  the  terminal  segments.  Head 
light  yellowish  brown,  heavily  whitish  gray  pruinose,  with  a  narrow, 
indistinct  brown  median  line. 

Pronotum  dull  yellow.  Mesonotal  pnescutum  rather  bright 
brown  with  heavy  dark  brown  stripes,  very  sparsely  dusted  with 
yellowish,  the  lateral  mar^ns  brighter,  yellowish;  scutum  with  the 
lobes  largely  brown  on  the  disk;  scutellum  and  postnotum  dull 
yellow.  Pleura  dull  yellow,  whitish  poUinose.  Halteres  with  the 
knob  dark  brown,  the  extreme  base,  or  sometimes  the  whole  stem, 
yellowish  brown.  Legs  with  the  coxse  light  yellow,  whitish  pollinose; 
trochanters  yellow;  femora  dull  yellow,  the  tip  narrowly  dark 
brown;  tibiEebrownishyellow,  darker  at  the  tip;  tarsi  brown.  Wings 
pale  grayish,  the  costal  region  a  little  brighter,  more  yellowish; 
stigma  rather  distinct,  brown;  a  broad  vitreous  band  before  the 
stigma  extending  into  the  base  of  cell  A/,.  Venation  as  in  Plate  XVI, 
fig.  5. 

Abdominal  tei^tes  dull  yellow,  a  narrow  median  band  which  is 
broadened  out  on  the  apical  segments;  a  brownish  subbasal  blotch 
on  the  side  of  each  segment;  the  lateral  mat^in  of  the  tergites  pale; 
ninth  tergite  brownish  black,  narrowly  bordered  with  yellowish; 
stemites  yellowish.  Male  genitalia  (see  Plate  XVIII,  fig.  31)  with 
the  ninth  tergite  (Plate  XIX,  fig.  46)  broadly  subquadrate,  the 
caudal  margin  very  shallowly  concave,  the  lateral  angles  not  promi- 
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nent;  a  aarrow  impressed  median  furrow  which  is  lined  with  whitish. 
Ninth  pleurite  complete,  elongate  oval,  not  in  contact  with  the 
tergite;  outer  appendage  a  short,  cylindrical,  rather  stout,  fleshy 
lobe  with  rather  numerous  long  hairs;  inner  appendage  (see  Plate 
XXI,  fig.  76)  complex,  a  very  compressed  lobe  which  is  notched  on 
its  inner  face  and  here  heavily  chitinized.  Ninth  stemite  extensive, 
gently  concave  beneath  on  the  caudal  margin;  on  either  side  just 
ventrad  of  the  pleuritea  with  a  large  pale  oval  lobe  which  is  densely 
punctulate  on  the  outer  ventral  half.  The  penis-guard  (see  Plate 
XXI,  fig.  75)  is  prominent,  the  tip  a  little  expanded,  consisting  of  a 
rounded  apical  lobe  subtended  on  either  side  by  a  sharp,  chitinized 
tooth.  Eighth  stemite  almost  straight  across  the  caudal  margin; 
on  either  side  a  V-shaped  group  of  stout,  conspicuous  hairs,  there 
being  about  24-30  in  each  group. 

Hobiiat. — Northeastern  United  States  and  Canada. 

Holotype,  cf ,  Mt,  Desert  Isle,  Hancock  Co.,  Me.,  August  31, 
1913  (Alexander). 

Allotype,  9 ,  Fort  Kent,  Aroostook  Co.,  Me.,  August  19,  1910 
(Johnson). 

Paratypes,  No.  1,  2  c^'s,  Ashland  Junction,  Aroostook  Co.,  Me., 
August  16,  1910  (Johnson) ;  No.  3,  d"  9 ,  Grand  Lake,  Newfound- 
land, July  25,  1906  (Bryant);  No.  5,  d",  no  locality,  labelled" 
"Packafd." 

Paratype  No.  5  bears  the  manuscript  name  "ItevigiUa"  in  Loew's 
script. 

The  type  and  paratype  No.  4  in  the  collection  of  the  author; 
the  allotype  and  paratypes  I  to  3  in  the  collections  of  Mr.  Johnson 
and  the  Boston  Society  of  Natural  History;   paratype  No,  5  in  the 
Museum  of  Comparative  Zoology. 
TipnU  Uaghannaak  np.  n. 

Coloration  grayish  and  yellow;  antennse  eloi^ated  in  the  male 
sex,  the  three  basal  segments  dull  yellow,  the  flagellimi  unicolorous, 
brown;  thoracic  dorsum  yellowish  with  brown  stripes;  abdomen 
yellow  with  brown  markings;  wings  hyaline  or  nearly  so;  male 
genitalia  with  the  ninth  tergite  tumid,  deeply  notched;  ninth  pleurite 
nearly  complete.  Female  with  the  coloration  dark  brownish  black; 
wings  uniformly  brown;  abdominal  tergites  with  bright  yellow 
triangles. 

Male. — Length,  15-17  mm.;  wing,  15.5-15.8  mm.;  antennse, 
about  10  mm.  Fore  leg,  femora,  8.3  mm.;  tibiae  10.6  nmi.;  hind 
leg,  femora,  8.8  mm.;   tibije,  11.9  ram. 


,y  Google 


1915.1  NATURAL  aCIBNCBS  OF  PHILADBa.PHlA.  477 

Female. — Length,  15  mm.;  wing,  10.5-11.8  mm.  Middle  leg, 
femora,  4.9  mm. ;  tibiae,  4.5  mm. ;  hind  leg,  femora,  6.3  mm. ;  tibise, 
6.6  mm. 

Frontal  prolongatloD  of  the  head  rather  short,  brownish  yellow 
with  sparse  black  hairs  above;  nasus  distinct;  palpi  with  the  first 
two  segments  dull  yellow,  the  apical  segments  darker.  Antenns 
long,  graceful,  if  bent  backward  extending  about  to  the  base  of  the 
fifth  abdominal  segment;  the  three  basal  segments  dull  yellow,  the 
remaining  segments  dark  brown,  uniform  or  nearly  so.  Front  with 
a  tubercle,  grayish  passing  into  brown  on  the  vertex  and  thence 
into  buff  on  the  occiput;  frontal  tubercle  buff;  a  narrow  black 
median  vitta  from  this  latter  becoming  indistinct  about  the  middle 
of  the  vertex. 

Pronotimi  dull  yellow  to  brown.  Mesonotal  prascutum  dull 
grayish  yellow  with  three  distinct  dark  brown  stripes,  the  median 
one  broadest,  the  lateral  stripes  small  and  less  distinct;  scutum 
pale  yellow  laterally,  duller  yeUow  medially,  the  centre  of  the  lobes 
mostly  dark  brown;  scutellum  and  postnotum  dull  yellow,  whitish. 
poUmose.  Pleura  pale  yellow,  whitish  pollinose,  with  brown  mark- 
ings before  the  base  of  the  halteres,  on  the  mesepistemum  and 
mesostemum;  metanotum  brownish.  Halteres  light  yellow,  the 
knob  dark  brown.  Legs  with  the  coxse  pale  whitish  pollmose,  the 
cephalic  faces  more  or  lees  suffused  with  brown,  especially  on  the 
hind  legs;  trochanters  and  femora  yellow,  the  latter  narrowly  dark 
brown  at  the  tip;  tibiie  brownish  yellow  passing  into  dark  brown 
at  the  tip;  tarsi  dark  brown.  Wings  pale  yellowish  brown,  sub- 
hyaline,  the  costal  region  more  yellowish,  the  stigma  more  brownish 
but  indistinct;  an  interrupted  vitreous  band  from  before  the  stigma 
into  cell  lat  Mi;  a  vitreous  spot  beyond  stigma  in  the  base  of  cell  Rt 
(see  Plate  XVI,  fig.  8). 

Abdomen  with  the  first  tergite  silvery  pollinose  basally,  bright 
yellow  on  the  terminal  two-thirds;  tergites  two  to  four  dull  yellow, 
each  segment  with  a  black  median  triangle,  the  point  of  which  is 
behind;  segment  two  with  a  dark  brown  ring  about  midlength  of  the 
sclerite;  segments  three  and  four  with  this  transverse  ring  subbasal; 
lateral  margins  of  these  segments  broadly  pale  yellow,  inside  which 
is  a  broad  dark  brown  band  running  the  length  of  the  abdomen; 
segments  five  to  seven  dull  yellow  with  the  dorsal  triangles  and  the 
lateral  pattern  extensive,  largely  covering  the  segments;  the  black 
lateral  stripes  end  at  the  base  of  segment  seven,  so  this  segment  is 
largely  yellowish  on  the  sides;    segment  eight  dark  brown  except 
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the  caudal  mai^  on  the  sides;  ninth  tergite  dark  brown,  the  caudal 
mar^n  broadly  dull  yellow;  hypopygium  reddish ;  steraites  yellowish, 
on  segments  four  to  eight  becoming  much  darker,  the  caudal  mar^ 
broadly  paler,  more  yellowish.  Hypopygium  (see  Plate  XVIII, 
fig.  33)  with  the  ninth  tergite  (see  Plate  XIX,  fig.  47)  thickened, 
tumid,  with  a  very  deep  shield-shaped  notch  continuii^  back  almost 
one-half  the  length  of  the  sclerite,  the  lateral  lobes  rather  pointed; 
a  prominent  point  on  the  middle  line  beneath,  this  directed  caudad. 
Ninth  pleurite  {see  Plate  XX,  fig.  62)  rather  extensive,  nearly  com- 
plete, the  caudal  margin  produced  caudad  into  a  prominent  lobe; 
a  subtriangular  fleshy  lobe  (a)  from  the  caudal  margin  of  the  pleurite 
beneath,  this  lobe  densely  covered  with  prominent  setiferous  papillse 
directed  caudad  and  laterad;  pleural  appendages  consisting  of  an 
outer,  rather  latter,  cylindrical,  pale  fleshy  lobe  which  is  provided 
with  numerous  long  hairs;  inner  appendage  complex,  consisting  of  a 
broad,  pale,  flattened  and  very  compressed  lobe,  suboval,  with  the 
cephalic  outer  margin  produced  outward  as  a  black,  more  chitinized 
bar  which  is  connected  with  the  main  lobe  only  at  its  base.  Ninth 
Btemite  deeply  divided  by  a  profound  cut  in  which  hang  two  pen- 
dulous lobes  from  the  ventral  inner  portions  of  the  ninth  pleurite, 
these  lobes  with  numerous  long  hairs  at  the  tip  only.  Eighth  stemite 
almost  straight  across  the  caudal  margin.  Penis-guard  very  complex, 
ventrally  near  the  tip  with  two  sharp  straight  points  on  each  side; 
anal  tube  prominent,  pate. 

Female. — Frontal  prolongation  of  the  head  rather  short,  brown; 
palpi  short,  dark  brown.  Antenme  short,  the  two  basal  segments 
rich  brown,  flagellum  dark  brown,  unicolorous.  Head  rich  brown, 
an  indistinct  dark  brown  median  vitta. 

Thoracic  dorsum  light  brown  with  three  dark  brown  stripes  which 
practically  conceal  the  ground-color,  the  middle  stripe  very  broad 
in  front,  narrowed  liehind;  scutum,  scutellum  and  postnotum  dark 
brown.  Pleura  brown,  rather  lighter  on  the  dorsal  pleurites.  Hal- 
teres  rather  short,  slender-stemmed,  dark  brown.  Legs  short,  stout, 
dark  brown  throughout.  Wings  uniformly  brown;  stigma  oval, 
dark  brown;  veins  dark  brown.  Venation  of  this  sex  as  in  Plate 
XVI,  fig.  7. 

Abdominal  tergites  one  to  seven  largely  bright  yellow  above,  the 
lateral  matins  dark  brown;  on  the  apical  segments  the  yellow  is 
in  the  form  of  triangles  whose  point  is  at  the  base  of  the  segment; 
eighth  and  ninth  segments  dark  brown;  stemites  rather  dull  yellow, 
variegated   with   dark   brown.     Ovipositor  with   the  tergal  valves 
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rather  enlarged  at  the  base,  very  sightly  upturned  at  their  tips; 
sternal  valves  short,  straight. 

Habitat. — Northeastern  United  States. 

Holotype,  d",  Buell  Mt.,  Fulton  Co.,  N.  Y.,  altitude  1,800  feet, 
June  13,  1914  (C.  P.  and  W.  P.  Alexander). 

Allotype,  9,  Southern  Helderburg  Mts.,  Albany  Co.,  N.  Y.,  near 
New  Salem,  June  12,  1915  (Alexander). 

Paratypes,  No.  1,  100  d"'s,  3  9  's,  with  the  allotype;  No.  104,  &, 
Taughannock  Falls,  Tompkins  Co.,  N.  ¥.,  May  19, 1911  (Alexander); 
No.  105,  d",  Mt.  Equinox,  Bennington  Co.,  Vt.,  June  5,  1910  (John- 
son); No.  106,  if,  without  locality,  labelled  "0,  Sacken";  No. 
107,  9 ,  Lake  Forest,  Lake  Co.,  Illinois,  May,  1905  (Needham) ; 
No.  108,  9,  Delaware,  June  3,  1874;  No.  109,  cf,  in  copulation 
with  the  last. 

The  type,  allotype,  and  paratypes  1-104  are  in  the  collection  of 
the  author;  No.  105  in  the  collection  of  the  Boston  Society  of  Natural 
History;  Nos.  106,  108,  and  109  in  the  Museum  of  Comparative 
Zoology;  No.  107,  in  the  collection  of  Cornell  University. 

The  type  of  this  beautiful  fly  was  taken  on  the  shaded  eastern 
slopes  of  Buell  Mt.,  one  of  the  southern  peaks  of  the  Adirondacks. 
It  occurred  in  the  hardwood  forest  which  clothes  the  mountain,  in 
the  neighborhood  of  small  granitic  cliffs  and  near  the  dried-up  bed 
of  a  mountain  torrent.  Crane-flies  which  were  flying  with  this 
species  included  Limnobia  cinctipea,  L.  indigena,  Limnophila  munda, 
L.  areolala,  L.  foxoneura,  Tipida  pallida,  T.  valida  and  both  sexes  of 
T.  fuligiiiosa. 

The  paratype  No.  104  was  taken  in  the  great  goi^e  of  the  Taugban- 
nock  Falls  near  Cayuga  Lake,  N.  Y.  The  insect  occurred  at  the  summit 
of  the  talus  slopes  in  a  place  wet  with  the  falling  spray  of  small 
accessorj^  streams;  the  more  notable  plants  in  this  portion  of  the 
goi^e  and  growing  at  the  top  of  the  shale  at  this  season  are  Pinguicula 
vulgaris,  Primtda  mistassinica  and  Saxifraga  aizoides. 

Tipnla  faliginoia  Say. 

Tipiila  fidiginosa  Sjty;    Journal  of  the  Academy  oS  Natural  ScientcH  of 

Philadelphia,  vol.  3,  p.  18,  1823  (Clenophora). 
Tipula  speciosa  Loew;    Berliner  Entomologische  Zeitschrift,  vol.  7,  p.  288, 

1863. 

Perhaps  the  most  strikii^  result  of  the  study  of  American  crane- 
flies  during  the  past  few  years  has  been  the  discovery  that  the  Tipula 
speciosa  Loew  is  the  male  sex  of  fidiginosa  Say.  The  evidence  that 
this  is  the  case  has  been  slow  in  accumulating,  but  is  now  so  con- 
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elusive  that  the  condition  can  be  stated  definitely  at  this  time. 
The  males  (speciosa)  are  very  light  colored,  yellowish;  the  females 
{ftdiginosa)  are  dark  brownish  to  almost  black.  This  is  the  first  case 
of  dimorphism  in  the  TipuHdse  that  has  come  to  my  notice,  but  the 
related  species,  jejuna  Johnson  and  tattgkannock  sp.  n.,  certainly 
belong  here. 

This  evidence  of  dimorphism  in  the  species  that  is  before  me  is  as 
follows:  s  male  and  a  female,  taken  in  copulation,  collected  at  Ira, 
Summit  Co.,  Ohio,  by  James  S.  Hine.  A  mate  and  a  female  secured 
in  copulation  and  actually  pinned  while  still  "in  coitu,"  collected 
at  light,  Boston,  Mass.,  June  1,  1914,  by  H.  M.  Parshley.  The 
final  evidence  is  the  finding  of  two  crane-fly  pup»  in  the  debris 
beneath  the  nest  of  a  turkey  vulture,  on  Jacksons  Island,  Md., 
May  23,  1913,  by  Messrs,  Barber  and  Shannon,  The  material 
was  taken  to  the  laboratory,  and  both  specimens  emerged  on  May  23, 
1913,  one  a  male  speciosa,  the  other  a  female /ul^tnosa.' 

On  June  13,  1914,  on  Buell  Mt,,  Fulton  Co,,  N.  Y,,  the  males  of  . 
this  fly  were  common  on  the  mountain  side  in  the  open  shady  woods. 
One  female  was  taken.  The  males  were  usually  found  flying  up  a 
tree-trunk,  beginning  low  down  near  the  base  of  the  tree,  ascending 
by  a  partly  flying,  partly  climbing  motion.  They  were  undoubtedly 
searching  for  the  retiring  females,  as  has  been  observed  in  other 
woodland-itUiabiting  species,  as  froffUts  and  others. 
Tipula  iMrmftiinl*  d.  n. 

Tipula  fagciata  Loew;    Berliner  EnUnnoIopsche  Zeit-schrKt,  vol.  7,  p.  279, 
1863  (non  Tipida  fasciaia  LinnsBUs,  1767). 

The  Loewian  name,  fasciata,  is  a  primary  homonym  of  that  of 
Linnseus,  and  the  species  is  herewith  changed  as  above.    The  insect 
is  very  common  and  widely  distributed  throughout  the  Eastern 
United  States  and  Canada. 
Tlpnla  kennioDtti  ap.  n. 

Coloration  grayish;  thorax  with  a  single  very  narrow  median 
brown  stripe;  wings  pale  brown  with  a  vitreous  band  before  the 
cord;  male  hypopygium  with  the  ninth  tergite  nearly  if  not  quite 
fused  with  the  stemo-pleurite;  caudal  margin  of  the  tergite  with  a 
two-lobed  median  process;  pleural  appendages,  two  large  flattened 
fleshy  lobes  on  each  side;  sternal  region  profoundly  incised;  eighth 
stemitc  unarmed. 

Male. — Length,  13  mm. ;  wing,  14  mm.  Fore  leg,  femora,  7.3  mm. ; 
tibiee,  9  mm.;  middle  leg,  femora,  8.5  mm.;  tibite,  8.S  mm. 

Frontal  prolongation  of  the  head  short  and  high,  light  brown,  the 
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nasu3  very  long  and  slender,  reddish  brown.  Palpi  dark  brown. 
Antennae  rather  elongated  in  the  male,  the  scape  yellowish  brown, 
segments  three  to  five  with  the  base  of  a  paler  brownish  yellow  than 
the  remainder  of  the  segment,  the  terminal  flagellar  segments  uni- 
formly brown;  segments  of  the  flagetlum  with  a  short  basal  enlarge- 
ment which  is  about  one-third  of  the  length  of  the  segment.  Head 
light  gray. 

-  Pronotum  pale  brown,  the  seutellmn  deeply  divided  medially 
by  an  impressed  black  line  which  ends  on  the  caudal  margin  of  the 
scutum,  Mesonotal  pnescutum  brownish  gray  without  distinct 
stripes  excepting  the  single  very  narrow  median  vitta  which  runs  to 
the  suture;  scutum  with  the  lobes  dark  gray,  the  median  area  paler, 
brown;  scutellum  pale  yellowish  white  with  a  sparse  light  gray 
bloom;  postnotum  light  gray  with  a  delicate  impressed  median 
line  on  the  caudal  half.  Pleura  clear  light  gray.  Halteres  brown- 
Legs  not  elongated  as  in  the  closely  allied  perlongipes  Johnson,  with 
the  coxse  pale  brown  with  a  sparse  grayish  bloom;  trochanters  and 
femora  yellow,  the  latter  narrowly  dark  brown  at  the  apex;  tibiae 
light  brown,  the  terminal  portioa  dark  brown;  tarsi  yellowish  brown. 
Wings  light  brown,  the  costal  region  more  yellowish;  the  stigma  pale 
brown;  a  vitreous  band  before  the  cord  extending  into  cell  1st  M,; 
vein  Cu  and  its  branches  indistinctly  seamed  with  brownish.  Vena- 
tion: Rs  long;  cross-vein  m-cu  at  the  fork  of  M,  very  long  and 
prominent  (see  Plate  XVI,  fig.  6). 

Abdomen  with  the  first  tergite  grayish,  the  remainder  dark  brown; 
segments  three  to  five  with  the  caudal  margin  conspicuously  pale 
silvery;  tergite  three  with  a  broad  basal  band  destitute  of  hairs 
and  includii^  a  transverse  rectai^ular  area  that  is  provided  with 
large,  coarse  punctures;  this  does  not  occur  on  the  succeeding 
tergites;  stemitea  brown,  the  lateral  margins  and  the  apices  a  tittle 
more  yellowish.  Hypopygiura  (see  Plate  XVIII,  fig.  34)  as  in 
perlongipes  Johnson,  aulphurea  Doane,  et  al.,  the  ninth  tergite  prac- 
tically fused  with  the  stemo-pleural  region  into  a  continuous  ring; 
there  is  a  very  indistinct  groove  between  the  tergite  and  sterno- 
pleurite;  region  of  the  ninth  tergite  (see  Plate  XIX,  fig.  48)  small, 
the  caudal  margin  straight  across  or  nearly  so  with  a  verj'  broad 
median  lobe  which  is  weakly  divided  by  a  U-shaped  median  notch; 
viewed  from  the  side,  this  median  lobe  is  high  and  prominent,  the 
caudal  end  blackened,  spiculose.  Ninth  stemo-pleurite  extensive, 
the  pleural  suture  indicated  beneath,  the  pleural  region  cylindrical, 
produced  caudad;   outer  pleural  appen<lage  a  flattened,  subrectan- 
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gtilar  lobe  with  a  small  lobule  on  the  ventral  outer  edge,  this 
appendage  pale  and  covered  with  a  dense,  pale  pubescence;  the 
inner  appendage  is  also  pale  and  fleshy,  arising  from  the  apex  of  the 
pleural  region  just  inside  the  outer  pleural  appendage;  this  appendage 
is  darker  colored,  thicker,  reddish  yellow;  from  the  notch  between 
the  pleurite  and  the  stemite  arises  a  flattened,  chitinized  appendage. 
Ninth  sternite  divided  to  the  very  base  by  a  split  which  widens  out 
behind.    Eighth  sternite  unarmed. 

HabUai. — Arctic  America. 

Holotype,  d".  Fort  Resolution,  Hudsons  Bay  Territory,  Canada 
(Kennicott), 

The  type  is  in  the  collection  of  the  Museum  of  Comparative 
Zoology  where  it  bore  the  manuscript  name  of  telra  in  Loew's  writing. 
This  species  is  dedicated  to  the  intrepid  Arctic  explorer  and  collector, 
Robert  Kennicott. 

This  species  can  be  confused  only  with  the  more  southern  per- 
longipea  Johnson,  from  which  it  may  be  separated  by  the  following 
key: 

1,  Antetmfe  bicolorous;  thorax  pale  yellow  with  three  brown  stripes, 
the  lateral  pair  less  distinct  than  the  median  one;  legs  long 
(male,  fore  leg,  femur,  10  mm.;  tibia,  11.8  mm.;  middle  leg, 
femur,  11.3  mm.;  tibia,  11.5  mm.);  male  hypopygium  with  the 
median  lobe  of  the  ninth  tergite  entire  or  the  bifid  nature  barely 
indicated;  outer  pleural  appendage  long  and  narrow,  narrowed 
at  both  ends;  ninth  sternite  extensive,  deeply  incised,  the 
margins  of  the  incision  closely  appressed  forming  a  carinate 

ridge    (Eastern   United   States) perUmgipes   Johnson.' 

Antenme  unicolorous  or  nearly  so;  thorax  gray  with  a  single 
delicate  brown  line;  legs  short  (male,  fore  leg,  femur  7.3  mm.; 
tibia,  9  mm,;  middle  leg,  femur,  8,5  mm,;  tibia,  8.8  mm,); 
male  hj-popygiura  with  the  median  lobe  of  the  ninth  tergite 
bifid;  outer  pleural  appendage  broad,  .subrectaogular;  ninth 
sternite  deeply  incised,  the  margins  merely  approximated, 
not  carinate  (Arctic  America) kennicoUi  sp.  n. 

Tipnlft  pillMpi  9p.  a. 

Coloration  blue-gray  with  brown  markings;  body  with  abundant 
pale  hair. 

Female. — Length,  14.5  mm.;  wing,  16  mm. 

Frontal  prolongation  of  the  head  dark  bluish  brown,  the  nasus 
distinct.  Palpi  short,  brownish  black.  Antenme  dark  brownish 
black.     Head  bluish  gray  with  a  broad  brown  median  stripe. 
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Pronotum  blue^ay,  indistinctly  brownish  medially  and  on  the 
sides.  Mesonotal  prsescutum  blue-gray  with  distinct  rich  brown 
stripes,  the  median  one  split  by  a  narrow  ground  line;  the  lateral 
stripes  broadly  centered  with  the  ground  color;  scutum  gray,  the 
lobes  marked  very  indistinctly  with  brown;  scutellum  and  post- 
notum  gray  infuscated  with  blackish,  the  former  medially,  the 
latter  as  a  patch  on  either  side.  Pleura  clear  gray,  the  dorsopleural 
membranes  yellowish  brown.  Haltcres  short,  yellowish  brown,  the 
knobs  a  little  darkened.  Legs  with  the  coxse  clear  light  gray;  tro- 
chanters brownish  black ;  femora  dull  yellow,  the  apex  broadly  brown; 
tibite  brown,  more  yellowish  on  the  basal  third;  tarsi  dark  brown. 
Wings  subhyaline  with  a  slight  gray  tinge;  the  stigma  is  oval,  dark 
brown;  a  very  faint  brown  tinge  along  vein  Cit  and  its  defiection; 
costal  ceil  not  brightened;  a  large  vitreous  spot  before  and  beyond 
the  stigma.  Venation:  Rs  loi^,  almost  straight,  as  long  as  or 
slightly  longer  than  R,.  but  shorter  than  i?4n;  cell  Mi  short  petiolate, 
this  petiole  a  little  shorter  than  cross-vein  r-m;  cross-vein  m-cu 
punctiform. 

Abdominal  tergites  dull  gray  with  three  narrow  brown  lines  which 
are  almost  continuous;  the  lateral  margins  of  the  sclerites  are  broadly 
pale  yellowish,  this  extending  to  and  including  segment  seven; 
segments  eight  and  nine  uniformlj-  dark.  Sternites  light  gray,  the 
segments  margined  with  yellowish,  laterally  verj-  broad,  caudally 
very  narrow.  Ovipositor  (see  Plate  XXI,  fig.  85)  verj'  small,  the 
last  segment  narrowed,  the  upper  valves  small,  flattened,  transverse 
in  position,  the  base  broadened  tapering  to  the  acute  apex,  the 
valves  divaricate;   lower  valves  short,  somewhat  fleshy. 

The  fly  is  pro\i<led  with  abundant  long  white  hair,  on  the  bead, 
thorax,  coxse  and  somewhat  shorter  and  more  appressed  hairs  on  the 
abdominal  tergites. 

Habitat. — Arctic  America. 

Holotype,  9  ,  Hudsons  Bay  Territory  (Kennicott). 

The  type  is  in  the  collection  of  the  Museum  of  Comparative 
Zoolog}-.  The  insect  is  part  of  the  Loew  collection  and  the  name 
adopted  above  is  a  manuscript  name  of  Loew's  appearing  on  the  pin. 

This  species  is  most  closely  allied  to  Tipula  bessehi  O.  S.  The 
types  of  the  two  species  have  been  compared  in  the  collection  of 
the  Museum  of  Comparative  Zoology  and  the  differences  are  as 
follows : 

1.  Color  of  the  thorax  dull  light  gray  with  four  light  brown  stripes; 
median  vitta  of  the  head  indistinct;    dorsal  abdominal  vitta 
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narrow;  eighth  tergitewith  the  margins  flattened,  conspicuously 
expanded;  tergal  valves  of  the  ovipositor  long,  pale  (Hudsons 

Bay  Territory) piliceps  sp,  n. 

Color  of  the  thorax  blue-gray  with  the  stripes  almost  black, 
broad,  and  the  median  pair  tending  to  become  confluent; 
median  vitta  of  the  head  distinct;  dorsal  abdominal  vitta 
broader,  more  diffused;  eighth  tergite  with  the  mai^ns  not 
conspicuously  expanded;  tergal  valves  of  the  ovifM>sitor 
smaller  (Northern  Greenland;  Polaris  Bay)  besselsi  0.  SJ 

TipnU  imperfeota  sp.  n. 

Coloration  grayish  brown,  the  thoracic  stripes  indistinct;  cell 
1st  M,  open  by  the  atrophy  of  the  medial  cross-vein. 
Female. — Length  about  11  mm.;  wing,  10.5  mm. 
Frontal  prolongation  of  the  head  rather  short,  yellowish  brown. 
Palpi  brown.  Antenna;  with  the  basal  segments  dull  yellow,  the 
flagellum  dark  brown;  antenme  rather  long  for  this  sex.  Head  dull 
gray  with  a  narrow  dark  brown  median  vitta. 

Pronotum  dark  grayish  brown,  the  scutellum  more  yellow  on  the 
sides.  Mesonotal  preescutum  dark  grayish  brown,  the  stripes  in  the 
type  specimens  indistinct;  scutellum  a  little  paler.  Pleura  with 
the  mesopleurse  rather  clear  gray,  the  posterior  pleurites  dull  light 
yellow.  Halteres  dull  in  color,  the  knobs  darker  brown.  Legs 
with  the  coxie  dull  yellow,  suffused  basally  with  grayish  brown; 
trochanters  brownish  yellow;  femora  dull  yellow,  broadly  dark 
brown  at  the  apex;  tibife  similar,  narrowly  dark  brown  at  the  apex; 
tarsi  brown.  Wings  light  gray,  the  stigma  yellowish  brown;  an 
indistinct  vitreous  band  before  the  stigma.  Venation  (see  Plate 
XVI,  fig.  9). 

Abdominal  tergites  dull  brownish  yellow,  the  caudal  margins  of  the 
segments  broadly  pale;  a  broad  dorso-median  vitta  consistii^  of 
broad  V-shaped  triangles  on  each  segment,  interrupted  by  the  pale 
caudal  mai^n  to  each  segment;  the  apex  of  the  triangle  is  in  front; 
indistinct  brown  sublateral  bands  and  a  broad  pale  margin  to  the 
tergites;  tergites  seven  to  nine  dark  brown,  excepting  the  narrow, 
pale,  caudal  and  lateral  margins;  stemites  dull  yellow  with  a  broad 
brown  median  band  which  is  clearer  on  the  terminal  segments.  The 
ovipositor  has  the  ninth  tergite  (see  Plate  XXI,  fig.  86)  suddenly 
narrowed  into  a  cylindrical  rectai^ular  plate,  the  dorsal  valves  of 
the  ovipositor  feebly  chitJnized,  not  serrated,  lying  transversely. 
HabiM. — Eastern  Canada. 
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Holotype,  9,  Labrador  (Packard). 

Paratype,  9 ,  topotypic. 

The  types  are  in  the  collection  of  the  Museum  of  Comparative 
Zoology.  The  specimens  bear  the  number  395  and  the  manuscript 
name  as  given  to  the  species,  the  label  in  Loew's  writii^. 

The  character  of  the  open  cell  1st  Mt  is  almost  unknown  in  this 
genus,  but  since  both  specimens  show  the  character  in  both  wings 
it  seems  that  the  manuscript  name  suggested  by  Loew  is  a  good  one. 
The  Tipula  atta  Doane  (Annals  of  the  Entomoloffical  Society  of 
America,  V,  44,  1912)  also  shows  this  venational  character. 
npnl*  oayngft  ap.  n. 

Coloration  gray  or  grayish  brown,  abdomen  yellow;   bases  of  the 
■  antennal  flagellar  segments  dark  brown,  the  segments  constricted; 
male  bypopygium  with  the  ninth  tergite  having  the  caudal  margin 
with  a  bifid  median  lobe. 

Male. — Length,  16-18  mm.;  wing,  16.8-18.5  mm.;  fore  leg,  femora, 
9.8  mm.;  tibiEe,  11.8  mm.;  middle  leg,  femora,  11.2  mm.;  tibiae, 
10.8  mm. 

Female. — Length,  24  mm,;  wing,  21  mm. 

Frontal  prolongation  of  the  head  rather  long,  above  grayish  to 
almost  white,  passit^  into  yellowish  beneath ;  palpi  brown.  Anteniue 
rather  short,  scape  and  first  flagellar  segment  Ught  yellow;  remaining 
segments  of  the  flagellum  dark  brownish  black  at  the  base,  the 
remainder  of  each  segment  being  yellowish;  the  apical  segments 
are  more  uniformly  brown;  the  flagellar  segments  are  deeply  incised, 
the  two  ends  being  noticeably  enlarged.  Head  with  the  front  whitish, 
the  vertex  light  gray,  behind  the  eyes  more  suffused  with  brown. 

Thoracic  pronotum  dull  yellow.  Mesonotal  prsescutum  light 
gray  or  grayish  brown  with  three  distinct  thoracic  stripes,  these 
stripes  pale  brownish  yellow,  distinctly  and  sharply  maigined  with 
darker  brown;  scutum  light  gray,  the  anterior  part  of  each  lobe  dark 
brown;  scutellum  and  postnotum  dull  yellow,  whitish  polHnose. 
Pleura  yellowish,  thickly  white  pollinose.  Halteres  pale  yellow  at 
the  base,  brown  at  the  tip.  Legs  with  the  coxae  yellow,  densely  white 
pollinose;  femora  yellow,  a  little  darkened  at  the  tip;  tibire  light 
brown  soon  passing  into  the  dark  brown  of  the  remainder  of  the 
legs.  Wings  pale  yellowish  subhyaline  to  hyaline,  the  costal  cell 
yellowish;  a  brown  stigmat  spot,  more  yellowish  in  front;  a  large 
vitreous  spot  before  and  behind  the  stigma;  veins  dark  brown. 
Venation  as  in  Plate  XVI,  fig.  10. 

Abdomen  yellow,  the  tei^tes  two  to  eight  with  the  caudal  margin 


,y  Google 


486  PROCEEDINGS  OP  THE  ACADEMY  OF  [Sept., 

blackish  or  grayish,  black  subterminally,  the  lateral  margins  broadly 
paler.  Hypopygium  with  the  ninth  tergite  (see  Plate  XIX,  fig.  49) 
yellow  caudally,  black  basally,  with  the  caudal  margin  produced 
into  two  long  lobes  with  the  tips  blackened,  minutely  spiculose. 
Ninth  pleurite  very  extensive  though  incomplete,  the  pleural  suture 
being  indicated  beneath,  curved  dorsad  at  the  end;  the  ventral  inner 
angle  of  the  pleurite  is  densely  clothed  with  loi^  hairs;  two  pleural 
appendages  (see  Plate  XX,  fig.  63)  the  outer  appendage  flattened, 
broad,  pale,  the  tip  obtusely  rounded;  the  inner  appendage  is  com- 
plex, more  chitinized,  with  a  ventral  arm  (t>)  directed  caudad  and 
ventrad,  its  tip  with  a  few  scattered  irregular  teeth;  the  dorsal  arm 
{d)  deeply  concave  beneath.  Guard  of  the  penis  long,  slender, 
prominent. 

Habitai. — Northeastern  United  States. 

Holotype,  (?,  Simmons  Woods,  Fulton  Co.,  N.  Y.,  June  9,  1914 
(Alexander) . 

Allotype,  9  ,Orono,  Penobscot  Co.,  Me.,  June  14, 1913  (Alexander). 

Paratypes,  No.  1,  3  d"s,  topotypic;  No.  4,  "The  Glen,"  Ithaca, 
Tompkins  Co.,  N.  Y.,  May  30,  1911  (Alexander);  No.  5,  2  rf-'s, 
Orono,  Penobscot  Co.,  Me,,  June  14,  1913  (Alexander);  No.  7,  9  , 
Ithaca,  Tompkins  Co.,  N.  Y.,  reared.  May  13,  1914;  No.  8,  2  d^'s, 
Indian  Castle,  Herkimer  Co.,  N.  Y.,  June  13,  1913  (Alexander). 

The  types  are  in  the  collection  of  the  author. 

The  specific  name  is  that  of  the  Indian  tribe,  one  of  the  Kve  Nations. 

The  type  specimen  was  taken  in  Simmon's  woods,  Gloversville, 
N.  Y.,  on  June  9,  1914.  It  occurred  along  a  small  woodland  stream 
supporting  a  rich  vegetation  with  decided  Canadian  tendencies,  the 
principal  species  being  Osmunda  regalis,  0.  cinnamomea,  0.  Clay- 
toniana,  Onoclea  sermbilis,  very  large  and  sterile  fronds  of  Equisetum 
sybalicum  and  E.  arvense,  Taxus  canadensis,  Streptopus  roseus, 
CUntonia  boreatis,  SmUadna  racemoaa,  Medeola  virginiana,  Coptis 
trifolia,  Ranunatlva  septentrumalis,  Caltha  palustris,  SteUai-ia  borealis, 
Dalibarda  repens,  Impatiens  biftora,  VioUi  cucuUata  and  Senecio 
aureus.  The  crane-flies  associated  with  tiiis  species  at  tliis  date 
were  Limnobia  solitaria,  Dicranamyia  pubipennis,  Adelphomyia 
minuta,  lAmnophita  subcostala,  L.  rujibasis,  L.  toxoneura,  L.  reamdUa, 
L.  fuscovaiia,  L.  athni,  Ulomorpka  piloseUa,  Tricyphona  calcar, 
T.  inconstans,  Hhaphidolahia  flaveola,  R.  mbescens,  liiogma  nodicomis, 
Cylindrotoma  (arsatis,  Oropeea  venosa,  Tipula  coUaris,  T.  lephro- 
cephala,  T.  pallida,  T.  {TrichoHpula)  trropezoides  and  Xiphura  fnm- 
talis,  a  notable  assemblage  of  northern  or  Canadian  forms. 
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The  insect  was  common  on  Juoe  5,  1913,  in  a  woody  tract  along 
the  Stillwater  Bayou,  Orono,  Me.,  where  it  occurred  with  Dicranmnyia 
liberla,  Erioptera  caloptera,  E.  armata,  and  Tipula  bella. 

The  dy  was  reared  from  a  large  aquatic  larva  found  in  the  Indian 
Spring  near  Ithaca,  Cayuga  Lake,  N.  Y.,  where  it  occurred  in  the 
beds  of  water-cresa  {Radicula  Ttasturlium-aquaticum)  in  company  of 
other  Tipulid  larvae,  such  as  Pedicia  albovitta,  Ldmnophila  quadrala, 
Tipula  (djdominalis  and  T.  bella,  as  well  as  a  host  of  the  usual  aquatic 
organisms.  Other  larv^  of  this  species,  likewise  strictly  aquatic, 
were  found  in  Coy  Glen,  Ithaca,  N.  Y.,  a  rapid-flowing  gorge  stream. 

Coloration  light  yellow;  antentue  bicolorous;  thoracic  stripes 
reddish  brown;  abdomen  with  a  series  of  about  four  conspicuous 
rounded  brown  spots  along  the  sides;  male  hypopygium  with  the 
ninth  tergite  trifld;  penis-guard  subtended  by  two  very  large  blade- 
like appendages  which  are  drawn  out  apically  into  sharp  points. 

Male.— Length,  13.2-13.5  mm.;  wing,  13.5-13.6  mm. 

Frontal  prolongation  of  the  head  rather  long  and  slender,  brownish 
yellow,  the  nasus  distinct;  palpi  short,  brown.  Antennje  moderately 
long,  the  three  basal  segments  dull  yellow,  the  remaining  segments 
of  the  fiagellum  with  a  distinct  dark  brown  basal  enlargement,  the 
apex  of  the  segments  brownish  yellow,  on  the  terminal  three  or  four 
segments  more  brownish.  Head  pale  yellowish  gray  with  an  indis- 
tinct brownish  subim pressed  median  line. 

Thoracic  dorsum  light  yellow  with  three  indistinct  light  reddish 
brown  stripes  of  which  the  median  one  is  bisected  by  a  narrow 
median  ground  vitta;  the  lateral  praescutal  stripes  begin  immediately 
behind  the  prominent  pseudosutural  foveie;  scutum  dull  light  yellow, 
each  lobe  with  two  reddish  brown  spots  which  are  approximated; 
scutellum  and  postnotum  dull  light  yellow.  Pleura  yellowish, 
heavily  whitish  pollinose.  Halteres  rather  short,  the  stem  yellowish, 
the  knob  brown.  I^egs  with  the  coxse  yellowish,  whitish  polhnose; 
trochanters  yellow;  femora  yellow,  the  apex  narrowly  brown;  tiblee 
yellowish  brown,  the  apex  narrowly  and  very  indistinctly  darker; 
tarsi  dark  brown.  Wings  subhyaline  with  a  faint  brownish  tinge, 
the  costal  cell  more  yellowish;  the  stigma  large,  light  brown,  indis- 
tinct; a  narrow  vitreous  band  before  the  stigma  extending  along 
the  cord  into  cell  Isl  .W,.     Venation  as  in  Plate  XVI,  fig.  11. 

Abdominal  tergites  brownish  yellow,  the  segments  six  and  seven 
dark  brown;  eight  yellowish,  the  ninth  reddish;  the  apices  of  the 
segments  are  verj'  narrowly  ringed  with  silvery;   on  segments  three 
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to  six  a  conspicuous  rounded  brown  spot  on  the  sides  of  the  segment 
near  the  base ;  stemites  one  to  five  yellow  more  or  less  suffused  with 
brown,  the  terminal  sclerites  yellowish.  Male  hypopypum  with 
the  ninth  tergite  (see  Plate  XIX,  fig.  50)  rather  prominent,  flattened, 
the  caudal  margin  with  a  broad  and  deep  U-shaped  notch  and  trifid, 
consisting  of  the  flattened  subacute  lateral  lobes  and  an  acute  median 
point;  an  indistinct  median  dorsal  furrow.  Ninth  pleurite  promi- 
nent, complete,  rounded  oval.  The  outer  pleural  appendage  (see 
Plate  XX,  fig.  65)  is  situated  near  the  end  of  the  sclerite,  strongly 
arcuated  in  the  form  of  a  boomerang,  pale,  covered  with  setigerous 
papillie,  the  apex  ending  in  a  conical  pale  homy  point.  The  inner 
pleural  appendage  (see  Plate  XX,  fig.  66)  b  more  chitinized,  the 
apex  heavily  chitinized  and  blackened,  deeply  split  into  two  lobes; 
ftround  the  notch  on  the  inner  face  of  the  ap[>endage  is  a  group  of 
about  twelve  prominent  setigerous  tubercles;  a  group  of  about  four 
similar  tubercles  down  the  inner  side  of  the  appendage;  outer  face 
of  this  organ  with  several  prominent  subparallel  ribs.  The  penis- 
guard  viewed  from  the  side  (see  Plate  XXI,  fig.  79)  deeply  bilobed 
by  an  oval-rounded  notch;  the  ventral  margin  is  produced  into  the 
gonapophyses  which  are  much  longer  than  the  penia^uard  which 
they  subtend  (see  Plate  XXI,  fig.  78) ;  these  latter  are  flattened  and 
blade-like,  the  apex  produced  into  a  point.  Ninth  stemite  scarcely 
if  at  all  notched  medially  beneath,  the  caudo-lateral  angle  beneath 
the  pleurite  with  a  broadly  roimded  lobe  which  is  densely  covered 
with  tubercles  bearing  long  yellowish  hair,  these  tending  to  be  con- 
torted at  their  apices.  Eighth  stemite  not  projecting,  the  caudal 
margin  straight  or  nearly  so,  bearing  a  tuft  of  long  yellow  hairs  on 
either  side,  including  two  long,  powerful,  chitinized,  decussate  bristles. 

Habitat. — Eastern  United  States. 

Holotype,  c?,  Kentucky. 

Allot>T)e,  9 ,  District  of  Columbia.  (In  copulation  with  one  of 
the  paratypes  and  pinned  with  it.) 

Paratypes,  3  d"s,  District  of  Columbia. 

All  of  the  types,  with  the  exceptioq  of  a  paratype  which  has  been 
retained,  are  in  the  collection  of  the  Museum  of  Comparative  Zooli^y, 
where  they  form  part  of  the  Loew  collection. 
Tlpnla  loewiaiu  sp.  a. 

Coloration  light  gray,  the  thorax  marked  with  brown;  male 
hypopygium  with  the  ninth  tergite  small,  the  caudal  margin  with  a 
V-shaped  notch;  the  pleurite  is  produced  caudad  into  a  slight 
flattened  expansion. 
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Male. — Length,  15  mm.;  wing,  16,3  mm. 

Frontal  proloi^;ation  of  the  head  loi^,  pale  brownish  yellow,  with 
a  sparse  whitish  bloom.  Palpi  almost  black.  Antenme  with  the 
three  basal  segments  dull  yellow,  the  remainder  of  the  flf^;ellum 
uniformly  dark  brownish.  Head  light  gray  with  a  subimpressed 
dark  brown  median  vitta. 

Pronotum  pale,  a  little  darkened  on  either  side  of  the  middle  line. 
Mesonotal  prsescutum  dull  gray  with  darker  brown  vittie,  the  median 
stripe  divided  into  two  by  a  very  broad  line  of  the  ground  color; 
lateral  stripes  indistinct;  scutellum  and  postnotum  much  clearer 
gray.  Pleura  with  the  mesopleura  clear  light  gray,  the  dorsal 
membrane  and  the  metapleura  dull  yellow.  Halteres  yellow, 
passing  into  dark  brown  on  the  knob.  Legs  with  the  coxs  and 
trochanters  dull  light  yellow,  the  former  sparsely  whitish  pollinose; 
femora  yellow,  darkened  at  the  apex;  tibisB  and  metatarsus  yellowish 
brown,  the  segments  a  little  darkened  at  the  apex;  remainder  of  the 
tarsi  brown.    Wings  as  in  Plate  XVI,  fig.  12. 

Abdomen  with  the  sides  of  the  first  two  tei^tes  bright  yellowish, 
the  dorso-median  line  and  the  remaining  tei^tes  brown;  segments 
with  a  broad  lateral  and  a  narrow  caudal  pale  margin;  hypopygium 
reddish;  stemites  brown,  more  yellowish  laterally;  segments  three 
to  five  ^ith  a  conspicuous  caudal  margin  of  the  same  color.  Male 
hypopygium  with  the  ninth  tergite  (see  Plate  XIX,  fig.  51)  rather 
small,  subquadrate,  narrowed  apically,  the  caudal  mar^  with  a 
broad  V-shaped  notch  whose  edge  is  provided  with  a  few  chitlnized 
tubercles;  a  shallow  dorsal  median  groove.  Ninth  pleurite  incom- 
plete, indicated  beneath,  situated  high  up  on  the  caudal  face  of  the  ' 
ninth  stemite  so  that  its  itmer  dorsal  angle  about  touches  the  ninth 
tet^te;  the  caudal  end  of  the  pleurite  is  produced  caudad  into  a 
flattened,  subspatulate  lobe  (see  Plate  XX,  fig.  67),  in  this  suggesting 
the  condition  found  in  T.  macroUifna,  though  to  a  very  much  lesser 
degree;  a  few  scattered  black  hairs  at  the  base  of  the  sclerite  on  the 
outer  side,  outer  pleural  appendage  a  subcylindrical  fleshy  lobe  with 
numerous  long  pale  hairs;  inner  pleural  appendage  a  flattened  lobe 
which  lies  across  the  genital  chamber,  this  bearing  a  sharp  spine 
behind  directed  outward  and  a  rounded  concave  lobe  directed 
dorsad,  the  two  beii^  portions  of  a  high  dorsal  crest  of  the  appendage; 
cephaUc  arm  of  the  appendage  hidden  beneath  the  ninth  tergite. 
Ninth  stemite  with  a  deep  V-ahaped  notch  beneath,  the  ventro- 
median  area  pale,  submembranaceous;  at  the  lateral  end  of  thik 
notch  and  just  below  the  pleurite  is  a  papillose  lobe  directed  inward. 
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and  bearing  a  dense  tuft  of  long  pale  hairs  at  the  apex,  these  tufts 
haugiiig  penduously  in  the  nbtch  of  the  stemite.  Eighth  stemite 
extensive,  narrowed  posteriorly,  the  caudal  margin  broadly  U-shaped 
and  bearing  a  long  row  of  prominent  yellow  hairs  on  the  edge. 

Haintai.^Arctic  America. 

Holotype,  d" ,  Fort  Resolution,  Hudsons  Bay  Territory  (Kennicott) ; 
in  copulation  with  the  allotype. 

Allotype,  9 ,  topotypic. 

Paratypes,  3  cf's,   9,  topotypic. 

The  type  material  is  in  the  collection  of  the  Museum  of  Compara- 
tive Zoology;  paratypes  in  the  collection  of  the  author.  The  speci- 
mens bear  the  label  No.  137  and  the  chirotypic  name  "simplex" 
in  Loew's  writii^. 

The  species  is  dedicated  to  Dr.  Hermann  Loew. 
Tipnl*  nia^we  'P-  b. 

Allied  to  dnciicomis;  color  brownish  yellow;  size  large;  wings 
yellowish  subhyaline  with  the  vitreous  lunate  mark  extendi!^  across 
the  cell  1st  Mi  into  cell  Mt;  male  genitalia  with  the  ninth  tergite  hav- 
ing the  lateral  lobes  truncated,  not  pointed;  ninth  pleurite  complete. 

Male. — Length,  16  mm.;  wing,  18  mm.  Fore  leg,  femora,  9.2  mm. 
Hind  leg,  femora,  11.3  mm.;   tibite,  13.8  mm. 

Female. — Length,  20  mm. ;   wing,  16.2  mm. 

Frontal  prolongation  of  the  head  rather  long,  yellowish  brown; 
palpi  elongate,  brown.  Antennae  rather  short,  the  first  three  seg- 
ments yellowish  brown,  the  remaining  segments  with  about  the 
basal  quarter  enlarged,  dark  brown,  remainder  of  the  segments 
medium  brown,  becoming  darker  on  the  terminal  segments.  Head 
light  brown,  rather  broadly  mai^ned  with  yellowish  along  the 
posterior  border  of  the  eye. 

Thoracic  dorsum  light  yellowish  brown  with  five  distinct  darker 
brown  stripes,  of  which  the  median  one  is  quite  narrow,  the  next 
pair  about  as  long,  the  more  indistinct  lateral  stripes  are  shorter; 
scutum  and  scuteltum  yellowish  brown;  postnotum  yellowish  or 
greenish  yellow.  Pleura  pale  yellowish  white,  Halteres  rather 
long,  pale  brown  at  the  base,  the  knob  dark  brown.  Legs  with  the 
coxse  densely  clothed  with  pale  hairs,  yellowish;  femora  yellow, 
a  little  darkened  at  the  tip;  tibite  yellowish  brown,  darkened  at  the 
tip,  the  spurs  long  and  slender;  tarsi  dark  brown.  Wings  pale 
brownish  to  yellow  subhyaline,  the  costal  region  more  clearly  yellow, 
the  stigma  brown;  a  whitish  vitreous  mark  before  the  stigma  extend- 
ing from  the  end  of  cell  C  along  the  cord  through  cell  1st  M,  far  into 
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cell  Mi,  sometimes  indistinct  and  difficult  to  detect;  veins  dark 
brown.  Venation  (see  Plate  XVI,  fig.  13):  Ri  beyond  cross-Tsin 
r  long,  persistent,  much  longer  than  £1+1,-  basal  deflection  of  At+i 
nearly  obliterated  so  that  the  radial  sector  is  in  a  line  with  fi«+i. 

Abdominal  tergites  with  a  dark  brownish  black,  interrupted, 
dorso-median  line;  a  much  less  distinct  pale  brown  lateral  stripe; 
ninth  segment  darker,  brownish  black;  the  caudal  mar^  of  the 
segments  very  indistinctly  grayish;  stemites  pale  brown.  Male 
genitalia  with  the  ninth  tei^te  large,  subquadrate,  the  caudal 
margin  with  a  deep  U-shaped  notch,  the  lateral  lobes  subtruncate, 
not  at  all  pointed.  Ninth  pleurite  large,  complete,  with  three 
appendages  (see  Plate  XX,  fig-  68)  the  outermost  and  most  caudad 
is  a  flattened  lobe  which  is  narrowed  into  a  sharp,  curved  point  at 
the  tip,  the  outer  face  of  the  blade  of  this  appendage  is  densely 
provided  with  long,  delicate,  pale  hairs;  the  next  appendage  consists 
of  a  broad  foliaceous  blade  whose  inner  margin  near  the  tip  is  pro- 
longed into  a  short,  black,  heavily  chitinized  lobe  and  whose  main 
portion  b  produced  entad  and  cephalad  into  a  conical  lobe;  the 
third  appendage,  which  lies  the  furthest  cephalad  but  is  almost  as 
far  laterad  in  position  as  the  first  appendage,  is  a  siender  fleshy  lobe 
which  is  densely  provided  with  long,  coarse,  black  hairs.  Ninth 
stemite  deeply  and  profoundly  split  medially,  at  its  caudal  angle 
bearing  a  short,-  fleshy  pendulous  appendage  as  in  this  and  related 
groups  of  species  in  this  genus.  Eighth  stemite  with  the  caudal 
margin  broadly  concave,  this  concavity  with  about  a  dozen  long 
hairs,  the  sides  of  the  concavity  with  a  bunch  of  about  five  long 
reddish  hairs. 

The  female  has  the  antenna  indistinctly  bicolored,  the  bases  of 
the  individual  segments  only  slightly  darkened;  in  some  specimens 
the  thoracic  stripes  are  quite  indistinct;  ovipositor  with  the  upper 
valves  broad  at  the  base,  rapidly  tapering  to  the  subacute  slender 
point;  lower  valves  shorter,  compressed-flattened,  blade-like,  acute 
at  the  tip. 

Habitat. — Northeastern  United  States. 

Holotype,  <?,  Bennett  Lake,  Hope  Township,  Hamilton  Co., 
N.  Y.,  altitude  1,500  feet,  September  12,  1912  (Alexander). 

Allotype,  9 ,  topotypic. 

Paratypes,  No.  1,  cf,  Delaware  Water  Gap,  Warren  Co.,  N.  J., 
July  9  (Johnson);  No.  2, 2  c^'s,Manlius,  Onondaga  Co.,  N.  Y.,  August 
20  (Comstock);  No.  4,  2  d^'s,  topotypic;  No.  6,  5  <?  9,  Plummer's 
Island,  Maryland,  July  21,  1915  (McAtee  and  Alexander);   No,  11, 
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6  d"  9 ,  Scott's  and  Difficult  Runs,  Fairfax  Co.,  Va.,  July  25,  191S 
(McAtee  and  Alexander) . 

The  specific  name  is  that  of  the  Delaware  name  for  the  Iroquois. 

The  type,  allotype  and  paratypes  Nos.  4,  5,  9, 10,  15  and  16  are  in 
the  collection  of  the  author;  paratype  No.  1  in  the  collection  of  Mr. 
Johnson;  paratypes  Nos.  2  and  3  in  the  Museum  of  Compwative 
Zoology;  the  remuning  paratypes  in  the  United  States  Biological 
Survey  collection. 

There  is  a  possibility  that  this  may  be  Tijnila  dndicomis  Doane, 
but  the  description  of  the  latter  implies  that  the  outer  lobes  of  the 
ninth  tei^te  are  acute  as  in  Tipvia  submacuiaia  Loew.  Under 
these  circumstances,  the  present  insect  must  be  considered  to  be 
distinct. 

Tipnl*  mantiooU  ip-  u. 

Coloration  yellowish;  antemue  bicolorous;  head  Ught  gray; 
thoracic  stripes  quite  indistinct,  brownish  orange;  wings  hyaline, 
the  costal  region  yellowish;  male  genitalia  with  the  ninth  tei^te 
large,  the  caudal  margin  deeply  U-shaped,  bearing  a  small  lobe 
underneath,  the  lateral  lobes  of  the  tergite  broad,  the  tip  a  slender, 
chitinized  point;  inner  pleural  appendage  with  the  caudal  arm 
pointed,  the  inner  arm  blade-like,  draped  on  its  outer  face  with  a 
delicate  ribbed  membrane;  eighth  stemite  with  two  great  tufts  of 
long  silvery  hairs. 

Jlfote.— Lei^h,  17-18  mm.;  wii^,  18-19  mm. 

Frontal  prolongation  of  the  head  long,  rather  slender,  dull  yellow, 
a  little  gray  above;  palpi  brown.  Anteniue  rather  short,  the  three 
basal  segments  yellow,  the  remainder  of  the  organ  with  the  swollen 
bases  of  the  segments  dark  brown,  the  stem  yellow  on  the  basal 
segments,  soon  passing  into  dark  brown  so  that  the  terminal  segments 
are  unlcolorous.  Head  light  gray,  a  narrow  blackish  median  vitta 
extending  backward  from  the  small  frontal  tubercle,  becomii^ 
indistinct  before  the  occiput. 

Thoracic  dorsum  light  grayish  yellow,  the  prsescutum  with  three 
brownish  orange  stripes,  the  median  one  broadest  in  front,  more 
narrowed  behind,  split  by  a  delicate  brown  median  line  on  the 
anterior  half;  scutum  light  yellow  with  the  disk  of  each  lobe  darker; 
scutellum  light  yellow  with  numerous,  long,  pale  yellow  hairs; 
postnotum  pale  yellow.  Pleura  pale  yellow,  whitish  pollinose. 
Halteres  light  yellow,  the  knobs  brown.  Legs  with  the  coxse  whitish 
pollinose;  trochanters  yellow;  femora  dull  yellow,  brown  at  the 
apex;  tibiiB  yellowish  brown;   tarsi  light  brown.     Wings  hyaline  or 
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nearly  so,  the  costal  region  light  yellow,  the  stigma  a  Uttle  darker 
brown;  a  broad  vitreous  band  before  the  stigma,  along  the  cord 
and  into  cell  1st  M,;  a  vitreous  blotch  beyond  the  stigma  occupying 
most  of  cell  £nd  Rt.    Venation  as  in  Plate  XVI,  fig.  14. 

Abdomen  dull  yellow  without  distinct  stripes,  the  caudal  marg^ 
of  the  terptes  tliree  to  eight  broadly  margined  with  silvery ;  hypo- 
pygium  reddish.  Male  genitalia  with  the  eighth  tergite  rather  broad, 
the  mar^  being  straight;  ninth  tergite  (see  Plate  XIX,  fig.  52) 
large,  the  caudal  margin  with  a  deep  U-shaped  notch  which  bears 
a  small  rounded  median  lobe  beneftth;  the  dorsal  surface  bears  a 
broad  median  groove  or  depression  to  the  base;  the  lateral  lobes 
are  broad,  directed  caudad,  the  tip  a  cylindrical  chitinized  point 
which  is  directed  ventrad  and  slightly  inward.  Ninth  pleurite 
(see  Plate  XVIII,  fig.  35)  large,  prominent,  oval,  convex,  not  in 
contact  with  the  ninth  tei^te;  appendages  two:  outer  appendage 
a  long,  cylindrical,  fleshy  lobe,  subsigmoid,  pale,  covered  with  long 
divei^ent  hairs;  inner  appendage  complex  (see  Plate  XX,  fig.  69), 
composed  of  a  caudal  lobe  which  is  directed  backward,  pointed, 
and  a  cephalic  lobe  which  is  compressed,  black  and  heavily  chitinized 
along  the  mai^;  on  the  outer  face  of  this  blade  is  a  conspicuous 
membrane  which  is  provided  with  numerous  hair-like  ribs.  Ninth 
stemite  extensive,  convex,  very  deeply  notched  beneath  and  with 
a  pair  of  very  short  fleshy  lobes  which  bear  dense  tufts  of  long  yellow 
hairs,  each  decussate  with  the  tuft  of  the  opposite  side.  Eighth 
Btemite  (see  Plate  XVII,  fig.  26)  lai^e,  prominent,  projecting  caudad, 
the  posterior  margin  with  a  rounded  notch  which  bears  a  dense  tuft 
of  loi^  silvery  white  hairs  on  each  side  of  the  middle  line. 

Habitat. — Eastern  United  States. 

Holotype,  d",  Woodworths  Lake,  Fulton  Co.,  N.  Y.,  altitude 
1,600  feet,  June  18,  1914  (Alexander). 

Paratypes,  No.  1,  <f,  North  Mt.,  Luzerne  Co,,  Pa.,  June  8  (John- 
son); No.  2,  d",  topotypic;  No.  3,  3  c?"s,  Sacandaga  Park,  Fulton 
Co.,  N.  Y.,  June  11,  1914  (Alexander);  No.  6,  2  cT's,  Indian  Castle, 
Herkimer  Co.,  N.  Y.,  June  13,  1915  (Alexander). 

The  type  and  paratypes  2  to  7  in  the  collection  of  the  author; 
paratype  No.  1  in  the  collection  of  Mr.  Johnson. 
TlpnU  tauftiDra  ip.  d. 

Coloration  yellowish;  antennfc  bicolorous;  wings  yellowish; 
thoracic  stripes  very  indistinct;  male  genitalia  with  the  ninth 
tei^te  very  large,  deeply  notched,  the  lateral  lobes  produced  into 
long,  slightly  curved  horns;  the  outer  pleural  lobe  is  produced  into 
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a  very  conspicuous  curved  hook;  eighth  stemite  with  two  strong 
decurved  bristles  on  the  caudal  margin. 

Male. — Length,  16  mm.;  wing,  17.2  mm. 

Frontal  prolongation  of  the  head  rather  elongate,  shining,  dull 
yellow;  palpi  dull  yellow,  the  two  terminal  s^ments  brown,  An- 
tenute  short,  the  three  basal  segments  yellow,  remainder  of  the  oi^an 
with  the  basal  swelling  of  each  segment  brownish  black,  the  remainder 
yellow,  the  two  terminal  segments  a  little  darker.  Head  brownish 
yellow,  an  indistinct  brown  median  line  extending  the  length  of  the 
head. 

Thoracic  dorsum  dull  light  yellow,  unstriped  or  nearly  so,  the 
usual  interspaces  on  the  pnescutum  beii^  a  little  more  grayish 
only.  Pleura  yellow,  sparsely  whitish  pollinose.  Halteres  rather 
long,  slender,  pale,  the  knobs  darker.  L^s  with  the  coxse  and  tro- 
chanters dull  yellow,  the  remainder  broken.  Wings  grayish  yellow, 
the  costal  region  and  the  stigma  brighter  yellow;  an  interrupted 
vitreous  band  before  the  stigma,  broadest  in  cell  lat  R,  before  the 
stjgma  and  in  cell  Ist  Mi,  narrowly  connecting  the  two  along  the 
cord;  a  small,  indistinct,  vitreous  spot  beyond  the  stigma.  Venation 
as  in  Plate  XVI,  fig.  15. 

Abdomen  dull  brownish  yellow.  Male  genitalia  (see  Plate  XVIII, 
Sg.  36)  with  the  eighth  tergite  prominent,  its  caudal  margin  straight 
across.  Ninth  tergite  {see  Plate  XIX,  fig.  53)  very  long,  subquad- 
rate,  the  caudal  margin  with  a  deep  acute  notch,  the  lateral  lobes 
produced  into  long,  somewhat  curved  horns  which  are  directed 
slightly  inward,  the  extreme  tip  ventrad.  Ninth  pleurite  {see  Plate 
XX,  fig.  64)  complete,  rather  small,  the  dorsal  end  sharply  ai^ular 
and  barely  attaining  the  ninth  tergite;  appendages  two:  a  short, 
caudal-lying  fleshy  lobe  with  abundant  long  hairs  (a),  imderneath 
the  lobe  is  a  large,  powerful,  chitinized  hook  directed  dorsad  and  the 
tip  outward,  decussate  with  its  mate  of  the  opposite  side;  a  flattened 
appendage  lying  more  cephalad,  its  anterior  face  chitinized  and 
notched;  in  a  position  of  r&st,  the  appendi^e  Ues  beneath  the  extensive 
ninth  tergite.  Ninth  sternite  extensive,  deeply  notched  beneath, 
bearing  a  fleshy,  elongate-oval  lobe  which  hangs  subpendulously  in 
the  notch,  but  is  attached  to  the  stemite  by  one  broad  face.  Eighth 
Btemite  (see  Plate  XVII,  fig.  27)  with  the  caudal  mai:^in  broadly 
concave,  at  each  end  of  this  notch  a  single  very  large  bristle,  decussate 
with  its  mate  of  the  opposite  side.  Penis-guard  and  the  gonapophy&es 
rather  smalt,  directed  caudad,  viewed  from  beneath  (see  Plate  XXI, 
fig.  80)  shaped  somewhat  like  a  trident. 
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Habitat. — Eastern  United  States, 

Holotype,  cf ,  Glencarlj-n,  Fairfax  Co.,  Va.,  June  21  (Knab). 

Paratype,  if,  District  of  Columbia  (Osten  Sacken). 

The  type  is  in  the  collection  of  the  United  States  National  Museum, 
the  paratype  in  the  Museum  of  Comparative  Zoology.  The  latter 
specimen  is  part  of  the  Loew  collection  and  bears  the  manuscript 
name  "kamala"  in  Loew'a  writii^;  to  the  specimen  Osten  Sacken 
has  added  the  following  label:  "Notice  the  small  forceps  below  the 
large  one. " 

The  specific  name  adopted  is  that  of  the  Indian  tribe  of  the  same 
title. 
Ttpnls  leminole  Bp.  d. 

Coloration  yellowish,  antenme  rather  indistinctly  bicolorous; 
thorax  brownish  yellow  without  distinct  stripes  in  alcohol;  wings 
pale  yellow  or  brownish  yellow,  the  costal  area  and  the  stigma 
darker.  Male  genitalia  with  the  ninth  tergite  square,  with  a  deep 
rectangular  notch,  the  lateral  lobes  rounded, 

JWa/c— Length,  12.5  mm. ;  wing.  12.6  mm. ;  antenns  about 
4.6  mm. 

Female. — Length,  23.5  mm.;  wing,  15.8  mm. 

Frontal  prolongation  of  the  head  rather  long,  moderately  slender, 
dull  yellow,  the  palpi  brownish  yellow,  Antennie  rather  short, 
the  first  three  segments  yellow  or  yellowish,  remainder  of  the  antennee 
with  the  basal  enlargement  dark  brown,  the  remainder  of  each  seg- 
ment brownish  yellow,  this  color  darker  on  the  terminal  segments 
so  that  the  color  at  this  point  is  more  unicolorous. 

Thoracic  dorsum  brownish  yellow  without  distinct  stripes  (in 
alcohol).  Pleura  dull  yellow,  indistinctly  marked  with  brown. 
Halteres  rather  pale  throughout.  Legs  with  the  coxie  and  tro- 
chanters dull  yellow,  the  femora  similar,  a  little  darkened  at  the  tip; 
tibiffi  and  tarsi  yellowish  brown.  Wings  pale  yellow  or  brownish 
yellow,  the  costal  cell  and  the  stigma  more  saturated,  the  latter 
rather  indistinct;  a  vitreous  mark  before  the  stigma  extending  into 
cell  /s(  Ml,-  veins  brown.     Venation  as  in  Plate  XVI,  fig.  16. 

Abdomen  light  yellow  with  a  brown  subbasal  spot  on  the  sides 
of  the  tergites,  moat  distinct  on  segments  two  to  five,  Hypopy^um 
of  the  male  (see  Plate  XVIII,  fig.  37)  having  the  ninth  tergite  (see 
Plate  XIX,  fig,  54)  square  or  nearly  so,  with  a  deep  rectangular 
median  notch  on  the  caudal  margin,  the  adjacent  lobes  obtusely 
rounded.  Ninth  stcmite  in  contact  with  the  ninth  tei^te,  the 
pleurite  complete  or  nearly  so,  the  pleural  suture  being  better  indi- 
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oated  beneath,  shaped  as  a  straight  ventral  Une  turned  dorsad  at  its 
cephalic  end  almost  at  right  angles  to  the  ventral  base  line.  Pleural 
appendages  two,  the  outer  appendage  a  short,  rather  stout,  cyliadrical 
lobe,  pale  and  fleshy,  which  is  provided  with  rather  numerous  hairs; 
inner  pleural  appendage,  a  flattened  blade  with  the  cephalic  face 
notched  and  here  with  a  shortened,  finger-like  lobe;  the  tip  of  this 
blade  is  quite  pointed,  chitinized;  a  triangular  lobe  from  the  ventro- 
caudal  face  of  the  pleura,  this  with  numerous  delicate  pale  hairs  and 
a  few  short,  stout  ones.  Ninth  stemite  with  a  shallow  notch  cau- 
dally,  but  not  deeply  Incised.  Eighth  stemite  (see  Plate  XVII, 
flg.  28)  almost  straight  across  the  caudal  margin  with  a  small  pro- 
tuberance on  either  side  of  the  middle  line;  a  fringe  of  long  hairs 
Across  the  caudal  mai^in,  one  or  two  on  the  outer  side  of  the  pro- 
tuberance much  stouter  and  curved.  Penis-guard  and  the  apophyses 
shaped  as  in  Plate  XXI,  fig.  77. 

Habitat. — Southeastern  United  States. 

Holotype,  cf ,  St.  Simons  Island,  Glynn  Co.,  Ga.,  April,  May, 
1911  (J.  Chester  Bradley,  coll.). 
■     Allotype,  9 ,  topotypic. 

Paratypes,  4  d"s,  topotypic. 

The  types  are  in  the  Cornell  University  collection,  paratypes  in 
the  collection  of  the  author. 

The  specific  name  *ia  that  of  the  native  Indian  tribe  formerly 
occupying  Florida  and  the  adjoinii^  regions. 
Tlpnla  panloillaU  ip- ". 

Coloration  grayish;  thoracic  stripes  distinct;  wings  light  brown, 
the  tip  darker,  a  large  vitreous  spot  before  and  beyond  the  stigma; 
male  hypopygium  enlai^ed,  with  a  dense  pencil  of  stiff  yellow  hwrs 
on  either  side  of  the  ninth  stemite  beneath. 

Male. — Length,  12  mm.;  wing,  12.6  mm.  Fore  leg,  femora,  7.3 
mm.;  tibiie,  7.4  mm. 

Frontal  prolongation  of  the  head  rather  long,  shiny  brownish 
yellow,  the  nasus  short.  Palpi  dark  brownish  black.  Antennae 
with  the  first  scapal  segment  very  long,  about  three  times  as  long 
as  the  second  segment;  flagellar  segments  long  cyliadrical,  the  basal 
swelling  inconspicuous;  scape  dull  yellow,  flagellum  dark  brown  with 
a  thick  white  pubescence.  Head  me<Uum  gray  with  an  indistinct 
median  brown  suffusion. 

Pronotal  scutum  gray,  broadly  brownish  medially;  scutellum  dull 

.  yellow  with  a  deep  median  notch.    Mesonotal  prtescutum  medium 

gray  with  dark  brown  stripes,  the  median  one  broad,  conspicuous, 
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narrowly  split  by  a  pale  middle  vitta,  lateral  stripes  quite  indistinct; 
scutum  yellowish  brown  with  the  lobes  darker,  grayish;  scutellum 
yellowish  brown;  postnotum  light  gray.  Pleura  clear  light  gray, 
with  the  membranaceous  area  yellowish.  Halteres  rather  short, 
brown,  the  knobs  dark  brown  with  the  apex  more  yellowish.  Legs 
with  the  coxie  brown  with  a  sparse  grayish  bloom;  trochanters  dull 
yellow;  femora  brownish  yellow,  narrowly  tipped  with  dark  brown; 
tibise  and  tarsi  brown.  Wings  light  grayish  brown,  the  costal  region 
scarcely  darker,  the  wing-apex  darkened;  stigma  dark  brown;  a 
broad  vitreous  antestigmal  band  and  a  large  vitreous  spot  beyond 
the  stigma  in  the  apex  of  cell  second  Ri  and  base  of  cell  R,. 

Abdominal  tei^tes  one  and  two  yellowish,  the  remaining  tergites 
dark  brown  with  a  narrow  dark  brown  median  vitta;  a  narrow 
-caudal  margin  of  yellowish  silver;  stemites  yellow  with  a  broad 
median  triangle  on  segments  five  to  seven  with  the  apex  of  the 
triangle  at  the  caudal  margin;  segments  eight  and  nine  brownish 
yellow;  hypopygium  enlarged.  Male  hypopypum  with  the  ninth 
tergite  large,  prominent,  the  dorsal  surface  Sat  or  a  little  convex; 
the  caudal  margin  with  a  very  deep  V-shaped  notch,  the  lateral 
lobes  a  little  produced  on  the  outer  side.  Ninth  stemo-pleurite 
somewhat  restricted,  the  pleural  suture  not  well  indicated,  the 
pleurite  lying  on  the  dorso-caudal  face  of  the  stemite ;  outer  pleural 
appendage  a  very  slender  filiform  lobe,  Seshy,  pale,  with  long  hairs; 
inner  pleural  appendage  complex,  the  caudal  lobe  produced  into  a 
slender  curved  hook  which  is  bent  upward;  the  inner  loi>e  is  Sattenedi 
the  anterior  mai^in  blackened  and  heavily  chitinized,  deeply  notched; 
the  blade  with  a  protectii^  mantle  of  deUcate  fine  ribules  (as  in 
monticola).  Ninth  stemite  darker  colored  than  the  pleurite  and 
provided  with  a  few  scattered  hairs,  deeply  notched  medially;  a 
stout  pendulous  lobe  which  bears  a  dense  tuft  or  pencil  of  long 
reddish  hairs,  this  pencil  directed  ventrad.  Eighth  stemite  large, 
prominent,  extending  far  caudad  and  its  concavity  forming  a  sheath 
for  the  base  of  the  ninth  stemite;  the  lateral  angles  bear  dense 
tufts  of  long,  stout,  reddish-silvery  hairs  which  are  decussate;  be- 
tween these  lobes  a  broad  median  projection  whose  lateral  angles 
are  slightly  recurved  and  whose  caudal  margin  is  broadly  concave; 
this  latter  lobe  is  hidden  by  the  prominent  tufts  of  hair. 

Habitat. — Arctic  America. 

Holotype,  c?,  Hudsons  Bay  Territory,  Canada  (Kennicott). 

The  type  is  in  the  collection  of  the  Museum  of  Comparative 
Zoolt^y,  where  the  specimen  bore  in  Loew's  writing  the  name  adopted 
herein.' 
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TipaU  rangibrliia  sp.  a. 

Coloration  yellowish  brown;  antennal  flagellum  unicolorous; 
thorax  without  distinct  stripes;  lateral  margin  of  the  abdominal 
ter^tes  with  five  brown  spots;  male  genitalia  with  the  ninth  tei^te 
broadly  concave  behind,  the  lateral  angles  produced  into  prominent 
blunt  horns  which  suggest  the  budding  horns  of  a  stag. 

Male. — Length,  13  mm.;  wing,  13.5  mm. 

Female. — Length,  16  mm.;  wing,  14.7  mm. 

Frontal  proloi^ation  of  the  head  moderate  in  length,  light  brown, 
the  nasus  prominent;  palpi  light  brown.  Aut«nnse  with  the  three 
basal  segments  dull  brownish  yellow,  the  remainder  of  the  flagellum 
almost  black,  each  segment  with  a  basal  swelling,  the  segments 
with  a  whitish  pubescence.     Head  darlc  gray. 

Pronotum  and  the  dorsum  of  the  mesonotum  light  brown,  without 
distinct  darker  markings.  Pleura  pale  brownish  yellow.  Halteres 
long,  rather  slender,  the  stem  pale,  the  knob  brown.  Legs  with  the 
coxffi  yellowish;  the  trochanters  brownish  yellow;  femora  yellowish 
brown,  the  tip  dark  brown;  tibiie  brownish  yellow,  the  tip  narrowly 
dark  brown;  tarsi  brown.  Wings  light  grayish;  stigma  distinct, 
light  brown;  a  broad  vitreous  band  before  the  stigma  extending 
into  cell  Af*;  a  very  small  vitreous  spot  beyond  the  stigma  in  the 
base  of  cell  R,;  veins  brown.     Venation  as  in  Plate  XVII,  fig.  17. 

Abdominal  tergites  brownish  yellow,  a  little  darker  dorsally, 
each  segment  with  the  caudal  margin  silvery;  tergite  two  with  a 
large  rounded  spot  on  the  side  at  about  midlength;  tergites  three 
to  six  with  this  spot  basal,  conspicuous;  apical  tergites  brownish, 
the  hypopygium  more  reddish;  stemites  dull  brownish  yellow;  the 
sclerites  are  provided  with  numerous  scattered  black  hairs.  Male 
genitalia  (see  Plate  XVIII,  fig.  38)  with  the  eighth  tergite  broad, 
distinct  for  its  entire  width.  Ninth  tergite  (see  Plate  XIX,  fig.  55) 
extensive,  the  caudal  margin  deeply  and  broadly  concave;  the 
lateral  angles  produced  into  a  blunt  lobe  whose  tip  is  provided  with 
four  or  five  blunt  tubercles  which  suggest  the  budding  horns  of  a 
st^;  the  dorso-median  area  is  broadly  membranaceous.  Ninth 
pleurite  complete,  but  very  small  and  restricted,  consisting  of  a 
small  oval  lobe  on  the  caudal  face  of  the  stemite;  this  sclerite  is 
produced  caudad  into  a  flattened  oblong  point  which  bears  on  the 
inner  face  near  the  tip  a  sharp,  triangular,  chitinized  tooth,  directed 
inward  and  caudad;  the  outer  face  of  this  pleural  projection  is 
provided  with  from  fifteen  to  eighteen  coarse  hwrs;  the  pleural 
appendage  (see  Plate  XX,  fig.  70)  is  a  conspicuous  lobe,  the  anterior 
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portion  of  which  is  produced  cephalad  into  a  chitinized  point  which 
18  deeply  split  by  a  notch;  the  upper  point  or  lobule  is  a  slender, 
chitinized,  finger-like  process,  the  lower  lobule  a  rounded,  chitinized 
ball;  the  posterior  portion  of  this  flattened  lobe  is  produced  into  a 
chitinized  point  which  is  directed  caudad  and  inward;  the  posterior 
margin  and  face  of  the  appendage  is  densely  provided  with  long 
coarse  hair.  Ninth  stemite  very  extensive,  almost  continuous, 
but  more  membranaceous  on  the  median  line  beneath;  the  caudal 
mai^n  with  a  concave  notch;  on  the  sides  of  the  notch,  just  ventrad 
of  the  pleurite,  is  a  rounded  knob  which  is  densely  provided  with 
very  long  pale  hair.  Eighth  stemite  ■  long,  prominent,  narrowed 
toward  the  apex  whose  caudal  margin  is  gentlj'  concave  and  provided 
on  either  side  of  the  median  line  with  a  tuft  of  long  reddish  hairs; 
ventral  surface  of  the  sclerit«  on  the  caudal  half  and  along  the  margin 
with  numerous  stout,  subappresaed  black  hairs. 

The  female  is  similar  to  the  male;  the  antemue  are  shorter; 
ovipositor  with  the  valves  smooth,  the  tergal  valves  long,  rather 
slender,  rounded  at  the  apex. 

Halnlat. — Northwestern  United  States. 

Holotype,  cf,  Beaver  Creek,  Montana;  altitude  6,300  feet; 
August,  1913  (S.  J.  Hunter). 

Allotype,  9  ,  topotypic. . 

Paratypes,  5  cf' s,  topotypic. 

The  types  are  in  the  collection  of  the  University  of  Kansas,  para- 
types in  the  collection  of  the  author. 
TipnU  mandan  sp.  n. 

Coloration  brownish  gray;  antennse  rather  elongated,  the  three 
basal  segments  yellowish,  the  fiagellum  black;  head  gray  with  a 
delicate  median  brown  vitta;  thorax  grayish  with  brown  stripes; 
wings  grayish  hyaline  with  a  brown  stigma;  abdomen  yellowish 
,  with  three  dark  brown  stripes,  of  which  the  lateral  pair  are  interrupted; 
male  genitalia  with  the  ninth  tergite  small,  the  caudal  margin  with 
a  deep  V-shaped  notch;  ninth  pleurite  produced  caudad  as  a  long 
spatulate  point. 

Male.— Length.  10.3-10.5  mm.;  wing,  9.5-10  mm. 

FetM^ik.— Length,  10.5  mm.;  wing,  9-9.2  mm. 

Frontal  prolongation  of  the  head  dull  yellowish,  the  nasus  distinct; 
palpi  with  the  two  ba-sal  segments  dull  brownish  yellow,  the  terminal 
segments  brown.  Antennse  with  the  two  basal  segments  yellowish, 
the  third  segment  brownish  yellow;  the  remaining  segments  dark 
brownish  black,  the  segments  elongated,  slightly  enlarged  basally 
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and  covered  with  a  dense  whitish  pubescence.     Head  light  gray  with 
a  distinct  dark  brown  median  vitta. 

Mesonotal  pnescutum  dull  brownish  gray,  the  middle  vitta 
broadly  divided  by  a  dull  gray  median  stripe  which  is  much  broader 
than  the  brown  margin  enclosing  it;  lateral  stripes  rarely  distinct; 
scutum  dull  brownish  gray,  the  lobes  a  little  more  brownish  medially; 
scutellum  and  postnotum  yellowish  gray  with  a  narrow  dark  brown 
median  Htripe,  Pleura  light  gray,  the  dorsal  pleurites  more  yellowish. , 
Halteres  rather  elongate,  the  stem  somewhat  pale,  the  knobs  large, 
dark  brown.  Legs  with  the  coxa  dull  light  yellow  covered  with  a 
sparse  white  pollen;  trochanters  dull  yellow;  femora  dull  yellowish 
brown,  the  apices  indistinctly  darker  brown;  tibise  brown,  darkened 
at  the  apex;  tarsi  brown-  Wings  light  gray;  stigma  distinct,  dark 
brown;  a  pale  vitreous  band  before  the  stigma,  interrupted  in  the 
vicinity  of  cross-vein  r-m;  a  vitreous  spot  beyond  the  stigma  in  cell 
£nd  Rt.    Venation  as  in  Plate  X.VII,  fig.  18. 

Abdomen  dull  yellow,  quite  bright  in  places;  a  dorsal  brown  stripe 
which  is  almost  continuous,  interrupted  only  by  a  narrow  silvery 
caudal  margin  to  the  individual  segments;  on  the  seventh  to' ninth 
segments  this  band  is  in  some  specimens  more  broadened  out  to 
cover  the  segment  or  nearly  so ;  an  interrupted  brown  stripe  on  the 
sides  of  the  tergites,  this  consisting  of  a  large  brown  blotch  about 
midlength  of  each  segment,  on  the  seventh  segment  often  becoming 
confluent  with  the  dorsal  stripe;  stemites  dull  yellow.  Male  geni- 
taUa  (see  Plate  XVIII,  fig.  39)  with  the  ninth  tergite  (see  Plate  XIX, 
hg.  56)  small,  subquadrate,  much  broader  than  long,  the  caud^ 
margin  with  a  deep  V-shaped  notch  whose  edge  is  ehitinjzed  and 
microscopically  denticulate.  Ninth  pleurite  incomplete,  the  pleural 
suture  very  short,  the  pleural  region  cylindrical,  produced  caudad 
and  slightly  entad  as  a  long,  slender  lobe  which  is  subspatulate; 
outer  pleural  appendage  a  very  slender,  elongate,  cylindrical  lobe, 
pale,  with  scattered  black  hairs;  this  append^e  is  directed  dorsad 
with  its  tip  close  to  the  caudal  margin  of  the  ninth  tergite;  the 
second  appendage  (see  Plate  XX,  fig.  71)  is  flattened,  deeply  bilobed, 
the  outer  lobe  subcylindrical  to  somewhat  flattened,  chitinized 
especially  along  the  margin;  the  inner  lobe  is  very  extensive,  fiattened, 
pale,  with  a  somewhat  blunt  point  directed  laterad,  the  tip  of  the 
lobe  with  numerous  hairs;  third  pleural  append^e  consisting  of  a 
compressed,  flattened  lobe,  directed  cephalad  and  dorsad,  the  apex 
strongly  chitinized,  black,  divided  into  two  lobules  by  a  deep  notch; 
the  upper  lobule  cylindrical,  smooth,  the  lower  lobule  with  a  few 
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parallel  vertical  ridges  {see  Plate  XX,  &g.  72).  Ninth  stemite  exten- 
sive with  a  deep  rounded  emargination  beneath,  at  the  lateral  end 
of  this  emargination  a  subtriangular  to  rounded  lobe  with  abundant 
short  pubescence;  on  either  side  of  the  middle  line  is  a  sharp  chi- 
tinized  point,  hidden  or  nearly  so  by  the  brush  on  the  eighth  stemite. 
Penis-guard  elongate,  the  sides  subparallel,  the  ventral  face  at  about 
midlength  with  a  sharp  point  on  either  side,  this  point  directed 
backward.  Eighth  stemite  (see  Plate  XVII,  fig.  29)  with  the 
caudal  margin  tmncated  or  very  slightly  concave,  with  a  brush  of 
long  yellow  hairs  on  either  side,  these  brushes  connected  by  a  few 
scattered  hairs  in  between. 

The  female  is  similar  to  the  male,  but  the  antenme  are  short,  the 
four  basal  segments  mainly  yellowish,  the  remaining  s^ments  a 
little  darkened  at  the  base,  the  apical  segments  uniformly  dark 
brown.  Ovipositor  with  the  tei^at  valves  very  short,  stout,  blunt 
at  the  apex;  sternal  valves  very  short,  high,  obliquely  truncated 
(seePlateXXI,  fig.  84). 
Habitat. — Northwestem  United  States. 

Holotype,  o',  Beaver  Creek,  Montana;  altitude  6,300  feet;  August, 
1913  (S.  J.  Hunter). 
Allotype,  9 ,  topotypic, 
Paratypes,  14  d"s,  3  S's,  topotypic. 

The  types  are  in  the  collection  of  the  University  of  Kansas,  para- 
types in  the  collection  of  the  author. 

The  specific  name  is  that  of  a  Siouan  tribe  of  Indians  of  the 
Northwest. 

The  only  species  with  which  this  fly  might  be  identified  is  Tipula 
alia  Doane  (Annals  of  the  Entomological  Society  of_  America,  V,  44, 
1912)  from  Wyoming.  There  are  many  discrepancies  between  the 
descriptions  of  the  two  flies  which  lead  me  to  befieve  that  the  present 
form  is  a  distinct  insect;  the  head  is  not  brown,  but  gray,  with  a 
narrow  brown  median  stripe;  the  lateral  pnescutal  stripes  are 
indistinct;  the  wings  show  a  distinct  vitreous  spot  beyond  the  stigma; 
the  size  is  larger  and  the  cell  let  Mi  is  not  open  (this  open  cell  1st  Mi 
in  alia  is  almost  surely  an  abnormality  of  the  type);  the  details 
of  the  genitalia  are  not  as  described  for  alia — the  ninth  pleurite  is 
produced  into  a  long  spatulate  point,  the  first  appendage  is  an 
eloi^ate,  cylindrical,  fleshy  lobe,  not  small  and  spatulate;  the 
inner  appendage  not  at  all  as  described  for  alia. 

TtpnU  dlftaUna  'P.  a- 

Coloration  grayish;    prsescutum  dull  yellow  with  three  brown 
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stripes;  male  hypopy^um  with  the  ninth  tergite  deeply  notched 
medially;  eighth  sternite  not  armed  with  hair-bearing  lobes. 

Afoic.— Length,  14.2  mm.;   wing,  17.2  mm. 

Frontal  prolongation  of  the  head  moderately  long,  pale  brownish 
white  above,  brown  on  the  sides,  the  naaus  distinct.  Palpi  rather 
short,  dark  brown.  Antennse  with  the  scapal  segments  dull  brownish 
yellow,  the  third  segment  yellowish  brown,  darkest  apically;  the 
remtuning  segments  of  the  fiagellum  dark  brown;  the  basal  enlarge- 
ment brownish  black,  the  terminal  segments  almost  uniform  in 
color;  antenna  rather  long  and  comparatively  slender,  if  bent 
backward  extending  about  to  the  base  of  the  abdomen  or  a  little 
beyond;  segments  of  the  fiagellum  with  the  basal  portion  only  a 
little  more  enlarged  than  the  pedicel;  a  dense  white  pubescence  on 
the  antennal  segments.  Head  light  gray  with  an  mdistinct  median 
brown  suffusion. 

Mesonotal  prsescutima  dull  yellow  with  three  broad  brown  stripes, 
of  which  the  median  one  is  indistinctly  bisected  by  a  paler  median 
line,  which  in  turn  encloses  a  narrow  dark  brown  median  vitta; 
lateral  stripes  unifomi  in  color,  short,  beginning  far  behind  the 
pseudosutural  fovete;  pseudosutural  fovefe  dark  brownish  black; 
scutum  almost  uniformly  brown;  scutellum  and  postnotum  gray, 
the  latter  with  a  lai:^e  brown  spot  on  either  side  of  the  middle  line. 
Pleura  pale,  rather  densely  light  gray  pruinose.  Halteres  rather 
long,  light  brown,  more  yellowish  at  the  extreme  base.  Legs  with 
the  coxse  light  brown,  dusted  with  gray;  trochanters  dull  yellow; 
femora  brownish  yellow,  narrowly  dark  brown  at  the  apex;  tibiae 
light  brown,  tipped  with  darker,  the  tibial  spurs  light  colored  with 
the  apical  half  chitinized,  black;  tarsi  dark  brown.  Wings  with  a 
faint  brownish  suffusion,  the  costal  cell  more  yellowish;  stigma 
dark  brown;  a  large  vitreous  spot  beyond  the  stigma;  a  broad 
vitreous  band  before  the  stigma,  brightest,  almost  white,  as  a  spot 
beyond  the  apex  of  Sc,  in  cell  C  and  in  cell  1st  Ri  (see  Plate  XVII, 
fig.  19). 

Abdomen  yellowish  brown,  the  tergites  with  the  lateral  mai^ins 
broadly  pale,  the  caudal  margins  narrowly  pale;  a  very  indistinct 
interrupted  sublateral  stripe.  Male  hj'popypum  rather  small. 
Ninth  tergite  (see  Plate  XIX,  fig.  57)  broadly  transverse,  the  caudal 
margin  with  a  broad,  deep  notch  which  bears  at  its  base  a  depressed 
median  tooth.  Ninth  pleurite  incomplete,  the  suture  only  present 
beneath,  though  the  outline  of  the  sclerite  is  indicated  throughout; 
the  outer  pleural  appendage  (see  Plate  XX,  fig.  73)  is  slender  at  the 
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base,  the  distal  portion  spatulate,  flattened;  inner  pleural  append^e 
with  the  lower  or  caudal  arm  flattened,  expanded  at  the  apex,  pale 
in  color  and  directed  almost  dorsad;  the  surface  of  the  arm  is  rough- 
ened, hairy;  the  upper  or  cephalic  arm  is  flattened,  chitinized. 
Ninth  stemite  with  the  caudal  margin  very  gently  concave  medially, 
the  caudo-lateral  angles  produced  into  rounded  knobs  which  are 
produced  into  lobes  on  the  ventral  inner  face,  the  lobes  covered 
with  long  yellowish  hairs;  the  ventral  surface  of  the  stemite  rather 
extensive  with  a  deep  and  broad  median  groove.  Eighth  stemite 
(see  Plate  XVII,  fig.  30)  small,  the  caudal  margin  gently  concave 
medially,  on  each  side  with  tufts  of  long  yellow  hairs  which  are 
decussate. 

Habitat. — Eastern  United  States. 

Holotype,  d",  District  of  Columbia. 

Allotype,  9,  Plummer's  Island,  Md.,  April  25,  1915  (McAtee). 

Paratype  No.  1,  cf ,  topotypic;  No.  2,  <f,  Plummer's  Island,  Md., 
April  25,  1915  (McAtee);  No.  3,  2  <f%  with  the  last  on  April  28, 
1915;  No.  5,  cT  9 ,  Maryland,  near  Plummer's  Lsland,  April  28, 
1915;  No.  7,  d"  9 ,  Virginia,  near  Plummer's  Island,  April  28,  1915. 

The  type  is  in  the  collection  of  the  Museum  of  Comparative 
Zoology;  paratypes  1,  2,  5  and  7  in  the  collection  of  the  author; 
the  remaining  paratypes  and  the  allotype  in  the  collection  of  the 
Biological  Survey.  The  material  on  which  the  species  is  partly 
based  is  from  the  Loew-Osten  Sacken  collection  and  was  probably 
taken  in  the  vicinity  of  Wa.shington  by  Osten  Sacken. 

T.  dietziana  is  respectfully  dedicated  to  Dr.  William  G.  Dietz. 

The  species  is  closely  allied  to  T.  australis  Doane  and  may  be 
separated  from  that  species  by  means  of  the  following  key: 

1.  Antennae  short,  the  flagellar  segments  deeply  constricted  beyond 
the  basal  enlargement;  six  brown  stripes  on  the  mesonotal 
prsescutum;  male  hypopygium  with  the  ninth  tei^te  almost 
straight  across  the  caudal  margin  with  a  deep  and  narrow 
impressed  median  furrow;  ninth  pleurite  distinctly  complete; 
lobes  of  the  caudo-lateral  angles  of  the  ninth  stemite,  pendu- 
lous, directed  ventrad,  the  apex  clothed  with  short  golden 
hairs;  eighth  stemite  with  four  conspicuous  lobes,  the  outer 
pair  very  broad  and  flattened,  their  apex  oblique;  the  inner 
pair  of  lobes  are  the  divaricate  ends  of  a  median  process  on  the 
caudal  mai^jn  of  the  stemite,  their  apices  clothed  with  a 
dense  bmsh  of  golden  yellow  hair australis  Doane.' 
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Anteniue  longer,  the  flagellar  segments  not  constricted  beyond 
the  basal  enlargement;  three  brown  stripes  on  the  mesonotal 
pnescutum;  male  hypopygium  with  the  ninth  tergite  having 
the  caudal  margin  deeply  and  broadly  notched  medially; 
ninth  pleurite  incomplete;  lobes  of  the  caudo-lsteral  angles 
of  the  ninth  atemite  not  pendulous,  directed  entad;  ei^th 

stemite  without  lobes  on  the  caudal  mat^ dietsiana  ap.  n. 

Tipnl*  o< 


Tipula  cundane  Say;  Journal  of  the  Acudemy  of  Natural  Sciences  of  Phila- 
delphia, vol.  3,  p.  23  (1823). 
Tipula  casta  Loew;  £ntomol<«ische  ZeitsehriTt,  vol.  7,  p.  289  (1S63). 
Tip'ila  infu»caltt  Loew;  EDtomologische  Zeitscbrift,  vol.  7,  p.  289  (1863). 

There  can  be  no  doubt  but  that  the  three  names  given  above 
represent  one  and  the  same  species.  Under  the  series  of  cundans 
determined  as  such  by  Loew,  there  appears  a  specimen  which  bears 
a  manuscript  label  in  Loew's  writing  and  this  label  is  "infitecaia." 
The  type-series  of  caxla  and  infuacata,  as  well  as  the  series  of  cunclaTis, 
all  bear  the  same  manuscript  number  given  to  the  specimens  by 
Osten  Sacken  (No.  Q5).  In  the  series  of  Tipula  amclans  there  are 
two  females  dated  October  20;  it  is  well  known  that  infuacata  is  one 
of  the  few  autumnal  species  of  Nearctic  Tipula,  and  this  data  in 
r^ard  to  ctinctana  only  confirms  the  synonomy  of  the  species. 

The  Bicornis  Group. 
The  small  group  of  species  that  constitute  this  division  seem  to 
show  the  followii^  characters  and  tendencies:  The  nasus  is  very 
short  to  indistinct;  the  coloration  is  yellow  or  brownish  yellow 
with  the  thoracic  stripes  usually  distinct;  the  body  is  provided  with 
abundant  short  hairs  on  the  head  and  on  the  thoracic  interspaces. 
The  venation  shows  the  cell  lat  M,  very  small  and  pentagonal  (larger 
and  more  eloi^ated  in  joknsoniana).  The  male  hypopygium  has 
the  ninth  tergite  timiid  (very  slightly  so  in  parskleyi),  imarmed  or 
provided  with  horns  (unarmed  in  johnaoniana;  two  horns  in  bicomia 
and  morris(mi;  four  horns  in  megaura);  the  ninth  pleurite  com- 
plete; the  outer  pleural  appendage  tending  to  be  reduced  to  a 
very  tiny  lobe;  the  inner  pleural  appendage  lar^,  elongate  to 
subquadrate;  the  gonapophyses  subtendii^  the  penis-guard,  and 
about  half  its  length  (in  morrisoni,  megaura,  etc.)  to  fully  the  length 
of  the  penis-guard  (in  joftnaonMno).  The  female  ovipositor  with  the 
valves  short,  blunt  and  subfleshy,  little  chitinized.  Our  species 
may  be  separated  in  the  male  sex  by  the  following  key : 

1.  Ninth  teiTpte  not  tumid;  eighth  stemite  very  long,  sheathii^  the 
ninth  stemite  beneath,  the  tip  with  two  chitinized  pointo  on 
each  side parskleyi  sp.  a. 
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Ninth  tergite  tumid;  eighth  sternite  shorter,  not  closely  api^ed 
to  the  ninth  sternite  for  the  entire  length  of  the  latto',  the 
tip  without  chitinized  points -,. 2 

2.  Ninth  tergite  with  four  lobes  or  horns megawa  Doane,* 

Ninth  tergite  with  two  or  no  hdms 3 

3.  No  homa  on  the  tet^te jidmaoniana  ap.  n. 

With  horns  on  the  tergite .4 

4.  The  horns  on  the  tei^te  directed  upward bkomis  Forbes." 

Thf  horns  on  the  tergite  directed  caudad  or  slightly  ventrad, 

morrisoni  sp.  n. 

The  Paltearctic  Tipuia  faecipennis  Meigen  (1818)  was  the  first 
described  species  of  this  group  and  should  probably  gjve  the  name 
to  the  group.     The  Nearctic  groups  of  the  genus  should  be  correlated 
with  the  Palffiarctic  species. 
TlpaU  Jaku«al>BB  in-  n. 

Coloration  light  yellow,  the  thoracic  stripes  grayish  brown; 
antennal  flagellum  uniformly  brown;  male  bypopygium  with  the 
ninth  tergite  tumid  without  processes;  ninth  pleurite  produced 
into  a  broad  flattened  process. 

Male. — Length,  17.5  mm.;  wing,  19  mm. 

Frontal  prolongation  of  the  head  rather  short,  with  numerous 
short  black  hurs  on  the  dorsal  and  lateral  surfaces;  nasus  indis- 
tinct.  Palpi  light  brown.  Antenuee  rather  long,  much  longer  than 
in  the  related  bicomis  Forbes;  the  flagellar  s^ments  are  slightly 
sw<^len  basally;  the  scapal  segments  and  the  basal  half  to  two-thirds 
of  the  third  segment  dull  yellow,  the  remainder  of  the  appendage 
dark  brown.  Head  rich  brownish  yellow  with  abundant  short 
blaclc  hairs  scattered  over  the  dorsal  surface. 

Pronotal  scutum  yellowish  brown  with  an  indistinct  brownish 
spot  on  the  side  of  the  sclerite.  Mesonotal  prsescutum  light  yellow 
.with  three  grayish  brown  stripes,  of  which  the  median  one  is  broadest 
and  longest;  the  interspaces  between  the  stripes  are  provided  with 
numerous  long  yellowish  hairs;  scutum,  scutellum  and  postnotum 
dull  brownish  yellow.  Pleura  pale  yellow,  thickly  whitish  pollinose; 
trochanters  dull  yellow;  femora  yellow  with  the  apex  narrowly  dark 
brown;  tibiiebrown,  the  apex  obscurely  darker;  tarsi  brown.  Wings 
with  a  slight  grayish  tinge,  more  yellowish  in  the  costal  region  and 
in  cell  M  adjoining  vein  Cu;    stigma  dark  brown;    a  conspicuous 

■  megaura  Doane  ;  Journal  of  the  New  York  ErtlomohgictU  SoeUty,  vol.  9,  No 
3,  pp.  112,  113;  1901. 

'^bicomis  Forbea  ;  Sixieenih  Report  State  EnUmtologUt  of  lUinoii,  p.  78.  Hate 
6,  fig.  4  ;  ISOt. 
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vitreous  spot  before  the  stigma  extending  from  cell  1st  Ri  into  the 
base  of  cell  iW <.  Venation  as  in  other  members  of  the  bicomis  group, 
but  the  cell  1st  Mt  is  large  and  less  regularly  pentagonal  (see  Plate 
XVII,  fig.  20). 

Abdominal  tergites  bright  yellow;  a  narrow  median  brown  vitta 
beginning  on  the  base  of  segment  two  extending  through  segment 
six;  segments  seven  and  eight  yellow,  indistinctly  brown  medially; 
the  ninth  tergite  is  dark  brown,  pale  medially  on  the  caudal  half 
above;  an  indistinct  sublateral  band  beginning  midleqgth  of  the 
second  segment,  ending  on  the  seventh  segment,  on  the  last  three 
segments  oblique;  lateral  margins  broadly,  caudal  margins  narrowly 
yellowish  silvery;  stemites  dull  yellow,  narrowly  margined  with 
silvery;  ninth  pleurite  and  stemite  dark  brown.  Male  hypopygium 
(see  Plate  XVIII,  fig.  40)  with  the  ninth  tergite  (see  Plate  XIX, 
fig.  58)  tumid,  though  not  very  high,  the  caudal  margin  ahnost 
transverse  with  an  indistinct  median  impression;  no  horns  or  lobes 
on  the  tergite;  the  ventro-caudal  margin  on  either  side  of  the  middle 
line  is  produced  into  a  flattened  edge  whose  inner  angle  is  blackened, 
chitinized,  and  sparsely  denticulate.  Ninth  pleurite  complete, 
extensive;  the  caudal  margin  is  produced  into  a  broad,  flattened 
process  directed  caudad  and  slightly  dorsad  and  entad;  outer  pleural 
appendage  small  but  prominent  for  this  group  of  species,  elongate- 
cylindrical,  pale  with  a  few  scattered  long  hairs;  inner  pleural 
appendage  a  flattened  blade  which  is  broad  basally,  narrowed  into 
a  subacute  point,  the  caudal  margin  ciliate  with  long  yellow  hairs. 
Ninth  stemite  extensive,  the  dorso-caudal  angle  produced  entad 
and  slightly  ventrad;  this  process  subacute  and  slightly  chltinized; 
beneath  this  a  shorter  lobe  with  a  fringe  of  long  yelFow  hairs,  those 
at  the  distal  end  curled  and  twisted.  The  gonapophyses  are  very 
loi^,  subequal  to  the  penis^^ard  which  they  subtend;  the  tips  9f 
the  gonapophyses  slightly  divaricate,  the  distal  two-thirds  with  a 
fringe  of  stout  yellow  hairs  on  the  ventral  face.  Eighth  stemite 
extensive,  the  caudal  margin  subtransverse  with  four  shght  tubercles, 
each  bearing  a  dense  tuft  of  long  yellow  hairs;  the  lateral  brushes 
surround  a  powerful  decussate  reddish  bristle. 

Habitat. — Northeastern  United  States. 

Holotype,  d",  Dummerston,  Vermont;  July  14,  1908  (Johnson). 

The  type  is  in  the  collection  of  the  Boston  Society  of  Natural 
History. 

The  species  is  dedicated  very  respectfully  to  Mr.  Charles  W.  John- 
son, the  collector  of  the  type  specimen. 
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Tipnla  marrlioni  sp.  n. 

Coloration  yellowish;  antennse  indistinctly  bicoloroiis;  thorax 
with  the  stripes  rather  indistinct;  male  genitalia  enlarged,  the 
ninth  tergite  very  high  and  tumid,  with  a  deep  V-shaped  notch; 
ventro-caudal  margin  of  the  segment  with  two  chitinized,  denticulate 
lobes;  gonapophyses  powerful;  eighth  stemite  with  a  dense  brush 
of  long  pale  hairs. 

Male. — Length,  13-14  mm.;  wing,  18-18.5  mm. 

Female. — Wing,  15  mm. 

Frontal  prolongation  of  the  head  moderately  long,  dull  yellow; 
palpi  Ught  brown.  Antenna  rather  short,  if  bent  backward  extend- 
ing about  to  or  slightly  before  the  base  of  the  wii^;  the  basal  seg- 
ments brownish  yellow,  the  flagellum  indistinctly  bicolorous,  the 
bases  of  the  segments  being  dark  brown,  the  remainder  yellowish 
brown;  the  flagellar  segments  are  only  a  very  little  constricted  beyond 
the  base.  Head  pale  grayish  brown  with  a  narrow  brown  median 
line,  more  distinct  behind. 

Thoracic  dorsum  dull  Ught  yellow  or  brownish  yellow,  the  pnescutal 
median  stripe  very  broad  but  relatively  indistinct,  brownish;  scutum 
with  the  lobes  a  little  darker  than  the  pale  median  area;  thorax 
rather  densely  provided  with  pale  hairs.  Pleura  whitish  poUinose, 
unmarked.  Halteres  rather  pale,  the  knob  a  little  darker.  Legs 
with  the  coxiB  whitish  polUnose;  trochanters  yellowish;  remainder 
of  the  legs  light  brown,  the  apices  of  the  segments  scarcely  darker. 
Wings  subhyaline,  the  costal  cell  brown,  the  stigmal  spot  rather  . 
extensive,  brown;  an  extensive  vitreous  band  before  the  stigma  in 
cell  Ist  R,,  extending  beyond  cell  1st  M,.  Venation  as  in  Plate  XVII, 
fig.  21. 

Abdominal  tergites  dull  yellow;  a  brown  median  vitta  which  is 
barely  indicated  on  segment  one,  extending  the  entire  length  of 
segment  two,  on  segments  three  and  four  broadening  out  to  include 
most  of  the  dorsum;  segments  five  to  eight  with  the  median  mark 
again  narrowed;  segments  margined  with  silvery,  this  mark  broad 
laterally,  very  narrow  caudally;  the  stemites  pale.  Male  genitalia 
(see  Plate  XVIII,  fig.  41)  with  the  eighth  tergite  very  narrow. 
Ninth  terpte  exceedingly  tumid,  very  high,  the  caudal  margin  with 
a  deep  V-shapcd  notch,  the  lateral  lobes  thus  formed  directed  caudad 
and  sUghtly  dorsad;  the  segment  is  dark  brown,  the  margin  pale 
whitish,  the  brown  continuing  up  to  the  apices  of  the  lobes  and  as  a 
narrow  line  to  the  ventro-caudal  margin  of  tne  segment  on  the  caudal 
face;   a  narrow  brown  hne  running  obliquely  from  underneath  the 
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lobes  to  the  middle  line  beneath;  the  veutro-caudal  edge  of  the 
ninth  tergite  is  concave  and  with  an  oval  notch,  the  lobea  thus 
formed  (see  Plate  XXI,  fig.  S3)  directed  entad,  ventrad  and  slightly 
caudad,  heavily  chitinized,  minutely  denticulate  and  provided  with 
a  few  long  hatrs.  Ninth  pleurite  complete,  rather  large,  spbquadrate, 
the  doFBo-caudal  angle  produced  caudad  and  sHghtly  dorsad  and 
entad;  lobes  two,  flattened,  fleshy,  with  numerous  long  hairs.  Ninth 
stemite  rather  restricted,  the  caudal  margin  beneath  broadly  con- 
cave, the  lateral  lobes  prominent,  directed  entad  and  caudad,  the  tipa 
expanded,  truncate,  the  lobe  with  numerous  long  pale  hairs  on  the 
inner  mai^n;  immediately  dorsad  of  this  lobe  is  a  small  rounded 
knob  bearing  numerous  hairs;  in  a  position  of  rest  this  knob  is 
invisible  from  beneath.  Gonapophyses  pow»rful  (see  Plate  XXI, 
fig.  82)  directed  caudad  and  slightly  dorsad;  they  occupy  the  ventral 
portion  of  the  genital  chamber,  each  one  consistii^  of  a  cylindrical, 
heavily  chitinized  bom,  slightly  divergent  apically;  a  narrow  line 
of  short  strigose  hairs  on  the  outer  face  of  each  horn.  E^hth  stemite 
lai^e,  the  caudal  mar^  truncated  medially  and  here  with  a  dense 
brush  of  long  pale  hairs. 

The  female  Is  in  the  Loew  collection  and  bears  the  label  in  Osten 
Sacken's  writing:  authentic  9  ,  caught  with  the  <^,  from  Delaware. 
The  female  is  quite  small,  the  wing  measuring  but  15  mm.  The 
abdomen  of  the  allotype  is  broken  off,  but  another  specimen  comes 
close  to  incomia  in  the  very  short  valves  to  the  ovipositor. 

Habiial. — Eastern  United  States. 

Holotype,  cf,  Oaklandon,  Hancock  Co.,  Ind.,  June  8,  1913 
(Morrison). 

Allotype,  9 ,  Delaware. 

Paratypes,  No.  1,  2  d^'s.  Agricultural  College,  Lowndes  Co.,  Miss., 
April  9,  1908  (Kimbro);  No.  3,  cf,  Fort  Washington,  Prince  George 
Co.,  Md.,  May  26,  1896  (Johnson);  No.  4,  5  &%  1  9 ,  District  of 
Columbia  (Osten  Sacken);  No.  10,  rf",  Rhode  Island  (Johnson); 
No.  11,  cf ,  Shiloh,  New  Jersey,  June  19,  1915  (Alexander);  No.  12, 
4  d"'s,  Four-mile  Run,  Fairfax  Co.,  Va.,  May  31,  1914  (McAtee). 

Type  and  paratypes  1,  2  and  11  in  the  collection  of  the  author; 
allotype  and  paratypes  4  to  9  in  the  Museum  of  Comparative  Zoology ; 
paratype  3  in  the  collection  of  Mr,  Johnson;  paratype  10  in  the 
collection  of  the  Boston  Society  of  Natural  History;  Nos.  12  to  15 
in  the  collection  of  the  Biolc^cal  Survey, 

This  int«resting  crane-fly  is  dedicated  to  my  friend  and  companion, 
Mr.  Harold  Morrison, 
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Tipula  memura  1 .  . 

vol.  9,  No.  3,  pp.  112, 113;  1931. 

Coloration  pale  brownish  yellow,  the  thoracic  stripes  reddish 
brown;  antennal  flagellum  uniform  in  color  or  nearly  ao;  male 
hypopygium  with  the  niath  tergite  tumid,  produced  into  four  sub- 
equal  teeth;  ninth  pleurite  produced  into  two  subchitinized  processes. 

Male. — Length,  12.7  mm.;  wing,  14,6  mm. 

Frontal  prolongation  of  the  head  moderately  long,  with  abundant 
long  black  hwr  above;  nasus  not  evident.  Palpi  light  brown. 
Antenne  rather  short,  the  segments  uniformly  light  brownish  yellow, 
}Iead  pale  brownish  yellow,  sparsely  grayish  pruinose  with  a  broad 
median  depre^ion;  head  with  numerous  scattered  black  hairs. 

Thoracic  dorsum  pale  brownish  yellow  with  three  light  reddish 
brown  stripes,  the  median  one  broad,  split  by  a  narrow  vitta  of  the 
ground  color;  scutum  with  the  lobes  light  brown;  scutellum  and 
postnotum  yellowish.  Pleura  yellowish,  thickly  dusted  with  a 
bluish  white  pollen.  Halteres  pale,  the  knobs  dark  brown.  Legs 
with  the  coxae  pale  yellow,  bluish  white  pruinose;  trochanters 
yellow;  femora  light  brown,  rather  broadly  tipped  with  darker; 
tibise  and  tarsi  brown.  Wings  pale  brownish  yellow,  the  costal  cell 
more  saturated,  yellowish;  a  vitreous  antestigmal  blotch,  interrupted 
near  the  fork  of  the  sector,  most  distinct  aloi^  the  cord  and  com- 
pletely filling  the  small  cell  1st  M,;  veins  dark  brown  (see  Plate 
XVII,  fig.  22). 

Abdominal  tergites  brownish  yellow,  with  the  caudf^  mar^n 
narrowly,  the  lateral  margin  broadly  bordered  with  silvery;  a  broad 
dorsal  median  stripe  extending  the  length  of  the  abdomen;  sternites 
dull  yellow,  the  caudal  margins  of  the  segments  narrowly  silvery. 
Male  hypopygium  {see  Plate  XVIII,  fig,  42)  with  the  ninth  tergite 
(see  Plate  XIX,  fig.  59)  tumid  as  in  most  of  this  group  of  species,  the 
posterior  mar^n  produced  caudad  and  dorsad  into  a  stout  median 
lobe  which  bears  two  subequal,  slightly  divaricated  lobules  which 
are  not  blackened  or  chitinized;  on  the  caudal  face  of  the  segment  a 
tooth  on  either  side  of  the  median  line,  this  directed  caudad  and 
slightly  ventrad;  the  upper  pair  of  teeth  or  lobules  are  smooth,  but 
covered  with  a  dense  whitish  pubescence;  the  lower  pair  which  are 
a  little  more  widely  separated  are  covered  with  scattered  setigerous 
tubercles;  the  ventral  outer  edge  of  the  segment  bears  a  broad, 
Bubchitinized  (but  not  blackened  except  underneath)  lobe  on  either 
side  of  the  middle  line,  this  lobe  bifid,  the  proximal  arm  roughened, 
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hairy,  the  distal  arm  long,  slender,  subcylindrical.  Ninth  pleurite 
rather  extensive,  the  caudal  margin  produced  into  two  prominent 
fiatteaed  processes,  the  more  dorsal  curved  toward  the  tip,  the  more 
ventral  subspatulate,  straight;  outer  pleural  appendage  very  tiny 
and  reduced,  occupying  the  notch  between  the  tergite  and  pleurite, 
fleshy  and  bearing  a  few  long  hairs  at  the  tip;  inner  pleural  appendage 
elongate,  slightly  curved,  with  numerous  long  hairs  on  the  outer 
face.  Ninth  stemite  with  the  dorso-caudal  angle  produced  inward 
as  a  long,  flattened  process  which  approaches  the  one  of  the  opposite 
side  on  the  middle  line  beneath.  The  gonapophyses  are  powerful 
and  divaricated,  of  the  same  structure  as  in  T.  monisoni.  Eighth 
stemite  extensive,  the  caudal  margin  indistinctly  trilobed,  the 
median  area  broadly  convex  and  bearing  a  dense  fringe  of  long  reddish 
hairs;  on  either  aide  smaller  lobes  also  bearing  long  hairs. 

HabiUd. — Northern  United  States. 

c?,  Norwich,  Vermont;  July  8,  1908  (Johnson);  2  <f' s,  19,  Battle 
Creek,  Michigan  (Aldrich). 

Tlpnl*  pKTihlBTi  ap.  □. 

Coloration  dull  yellow;  antennse  with  the  basal  flagellar  s^ments 
bicolorous;  thoracic  stripes  indistinct;  body  with  numerous  short 
hairs;  male  genitalia  with  the  eighth  stemite  large,  enclosing  the 
ninth  stemite  in  its  concavity. 

Male. — Length,  14.5-15  mm.;  wing,  15.2-16.4  mm.;  antennse 
about  4.6  mm.  Fore  leg,  femora,  9.6  mm.;  tibife,  11.6  mm.;  middle 
leg,  femora,  8.8-9.5  mm.;  tibise,  9.8-10.3  mm,;  hind  leg,  femora, 
8.8-10.2  mm.;  tibite  10.1-12  mm. 

Female. — Length  about  15  mm.;  wing,  17.5  mm. 

Frontal  prolongation  of  the  head  dull  yellow,  palpi  short,  dull 
brownish  yellow.  Antenme  with  the  two  basal  segments  yellow, 
the  third  segment  almost  cylindrical,  dull  yellow,  remaining  segments 
of  the  flagellum  constricted,  the  basal  swelling  dark  brown,  the 
remainder  of  each  segment  dull  yellow,  toward  the  tip  of  the  aAteniue 
becoming  darker,  brownish.     Head  light  yellow. 

Thoracic  dorsum  light  yellow  with  three  dark  orange  to  brown 
stripes,  the  middle  one  broadest  in  front,  narrowed  behind,  indis- 
tinctly divided  by  a  median  line;  lateral  stripes  narrow;  the  thoracic 
dorsum  is  provided  with  numerous  tiny  hairs  except  in  the  area 
covered  by  the  stripes  which  are  destitute  of  these  setigerous  punc- 
tures; scutum  dull  yellow,  each  lobe  with  two  orange  or  brown 
blotches,  the  larger  one  lying  caudad  and  proximad,  the  smaller  one 
cophalad  and  distad;  scutellum  and  postnotum  dull  yellow,  sparsely 
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provided  with  tiny  hairs.  Pleura  very  pale  with  a  thick  whitish 
bloom.  Halteres  pale  at  the  base,  the  knob  dark  brown.  Legs 
with  the  coxffi  pale,  whitish  polUnose;  trochanters  dull  yellow; 
femora  and  tibite  brownish  yellow;  tarsi  brownish.  Wings  whitish, 
subhyaline,  the  costal  cell  yellowish,  the  stigma  rather  indistinct, 
dull  yellow.     Venation  as  in  Plate  XVII,  fig.  23. 

Abdominal  tergites  dull  yellow  to  brown,  densely  provided  with 
short  hairs;  eighth  segment  black;  ninth  segment  reddish  brown  at 
the  base  on  either  side,  dark  brownish  black  on  the  caudal  half; 
stemites  dull  yellow,  the  massive  eighth  stemite  orange-brown, 
Hypopygiiun  of  the  male  (see  Plate  XVIH,  fig.  43}  with  the  eighth 
tergite  small,  rather  narrow.  Ninth  tergjte  (see  Plate  XIX,  fig.  60) 
rather  smalt,  quadrate,  the  outer  lateral  angles  produced  caudad 
into  prominent  sharp  points;  the  caudal  margin  of  the  segment 
with  three  lobes,  of  which  the  median  one  is  smallest.  Ninth  pleuiite 
complete  but  rather  narrow,  the  appendages  complex,  the  inner 
lobe  ending  in. a  compressed  flattened  arm  which  is  produced  into  a 
cephalad-directed  point;  behind  this  last  lobe  is  a  second  one, 
shorter,  more  cylindrical,  feebly  tuberculate,  provided  with  many 
long  hairs.  Eghth  stemite  very  large,  almost  completely  enveloping 
the  ninth  stemite  which  lies  in  its  concavity;  this  segment  is  provided 
with  abundant  rather  short  pale  hairs;  at  the  end  on  either  side  with 
two  slender,  cylindrical  cbitimzed  points;  the  space  between  them 
on  the  caudal  margin  with  a  dense  brush  of  short  hturs.  Ninth 
stemite  with  a  chitinized  appendage  at  the  tip,  this  being  shaped  as 
in  Plate  XX,  fig.  74;  it  is  slender,  expanded  at  the  tip  and  ending  in  a 
long,  slightly  curved  point  which  is  surrounded  by  a  few  blunt  teeth; 
the  inner  face  is  provided  with  numerous  long  hairs  directed  mesad. 

Female. — Similar  to  the  male,  even  in  the  rather  peculiar  venation; 
antemiffi  short,  the  extreme  base  of  each  flagellar  segment  dark,  the 
remainder  with  a  whitish  bloom.  Ovipositor  with  the  valves  very 
shortened  (see  Plate  XXI,  fig.  87)  somewhat  fleshy,  as  in  Incomis 
et  al.;  tergal  valves  separated  by  a  deep  notch,  the  lobes  with  a 
short,  thick,  grayish  pubescence  and  a  few  longer  yellow  hairs;  sternal 
valves  yellowish  with  a  thick  yellowish  white  pubescence. 

Habitat. — Northeastern  United  States  and  Canada ;  -Colorado. 

Holotype,  o',  Orono,  Penobscot  Co.  Me.,  June  6,  1913  (Alexander 
and  Parshley). 

Allotype,  9,  Dorchester,  Suffolk  Co.,  Mass.,  No.  482  (Uhler). 

Paratypes,  No.  1,  Scf's,  topotypic;  No.  6,  cT,  Cambridge,  Middlesex 
Co.,  Mass.,  No.  482;  No.  7,  2  d^'a,  Wobum,  Middlesex  Co.,  Mass. 


,y  Google 


512 


PROCEEDINGS  OF  THE  ACADBUT  OP 


[Sept., 


(Shute);  No.  9,  d",  Dorchester,  Suffolk  Co.,  Mass.,  No.  482  (Uhler) 
No.  10,  c?,  Eastport,  Washington  Co.,  Me.,  July  15  (Johnson) 
No.  11,  9 ,  Barber  Dam,  New  Brunswick,  June  25,  1914  (McKenzie) 
No.  12,  d*,  Frederickton,  New  Brunswick,  June  10,  1914  (Tothill) 
No.  13,  d*,  British  America  (Scudder);  No.  14,  tf ,  Colorado  (H.  K, 
Morrison). 

Paratype  No.  6  bears  the  label  "scapkttla"  in  Loew's  script. 

The  type  and  par&types  1  to  5  are  in  the  collection  of  the  author; 
the  allotype  and  paratypes  6  to  9  and  13  in  the  Museum  of  Com- 
parative Zoology;  paratype  10  in  the  Boston  Society  of  Natural 
History;  paratypes  11  and  12  in  the  New  Brunswick  Experiment 
Station  ;  paratype  14  in  the  United  States  National  Museum. 

This  species  is  dedicated  to  my  friend  and  companion,  Mr.  Howard 
S.  Parshley. 

Many  specimens,  including  the  type,  were  taken  along  the  Penob- 
scot  River  near  the  Basin  Mills  during  the  twilight  and  early  evening. 
The  flies  were  on  the  wing  and  quite  active. 

Explanation  of  Plates  XVI-XXI. 

PLATB  XVI. WiNO- VENATION. 

Fig.    :.— Wing  of  NephroUima  penumbra;  Ri,  ft,  R,,  etc.  -  radid  veina;  Mi, 
Ml,  Ml  —  medial  veins;  Cut  —  cubitus  2;  £nd  A  ■■  second  anal, 
li^.    2. — Wing  of  Tipula  i_CincU>tipida)  algongutn. 
Fig.    3. —    "       "  T.  pachyrkinaides. 
Fig.    4. —    "      "  T.  petuibBeol. 
Fig.    5.- 
Fig.    fl.- 
Fig.    7.- 
Fig.    8.- 
Fig.    9.- 
Fig.  10.- 
Fig.  11.- 
Fig.  12.- 
Fig.  13.- 
Fig.  14. 
Fig.  15. 
Fig.  16. 


'  T.  kenniaOli. 

'  T.  iatiffAonnodc,   9. 

'  T.  taugkannoek,  c?. 

■'  T.  imperfeda. 

''  T.  cayuga. 

"  T.  triton. 

"  T.  loewiana. 

"  T.  mingwe. 

"  T.  manticola. 


Plate  XVII. 
Fig.  17.- 
Fig.  18- 
Fig.  19.- 
Fig.  20.- 
Fig.  21.- 
Fig.  22.- 
Fig.  23.- 
Fig.  24.- 
Fig.  25.- 
Fig.  26- 
Fig.  27.- 
Fig.  28.- 
FiR.  29.- 


-  "  "  T.  Ktninok. 
—Wing-venation  anb 
-Wing  of  T.  ranfft/friiK 

-  "       "  T.  mandan. 

-  "      "  T.  dietiiana. 

-  "      "  T.  John 


■Eighth 


Hypopygial  Structures. 


"      "  T.  megaura. 
■    "      "  T.  parahleyi. 

■Ninth  stemite  of  T.  aigoraiuin;  ventral  aspect. 
"  "        "  T.  eayuga;  ventral  aspect. 

"  "  T.  monticota;  ventral  aspect. 
"  ,  "  T.  tuaairora;  ventral  aepect. 
"  "  T.  seminoif;  ventral  aspect. 
"  "  T.  martdan;  ventral  aspect. 
"        "  T.  dictziana;  ventral  aspect. 
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Plate  XVIII. — Htpopyqiai.  Structdhes. 
Fig.  31. — Lateral  aspect  of  the  bypopyKi) 

Fig.  32.—  "  "      "    "  •' 

Fig.  33.—  " 

Fig.  34.—  " 

Fig.  38.—  " 

Fig.  36.—  " 

Fig.  37.—  " 

Fig.  38.—  " 

Fig.  39.—  " 

Fig.  40.—  " 

F^-  41  —  " 

Rg.  42.—  " 

Fig.  43.—  " 

Flats  XIX. — Hipoptgial  STRUcnniEB, 

8t  -  eighth  sternite ;  9*  -  lUDth  sternite  ,  .- 

Fig.  44.— Doraal  aspect  of  the  ninth  t«igite  ot 

Fig.  45.—  "  •'       '■    "       ■■  •"     " 

Fig.  46.—  " 

Fig.  47.—  " 

Fig.  48.—  " 

Fig.  49.—  " 

Fig.  50.—  " 

Fig.  51.—  " 

Fig.  52.—  " 

Fig.  53.—  " 

Fig.  64.-  " 

Fig.  55.—  " 

Fig.  56.—  " 

Fig.  57.—  " 

Fig.  58.—  " 

Fig.  59—  " 

Fig.  60.—  ■' 


ninth  tmgite. 
T.  tdgonquin. 
T.  ptnobicot. 


"  T.  laushantu>ck. 
"  r.  kennicolii. 
"  T.  Cayuga. 
"  T.  Irilon. 
"  T.  toeunana. 
"  T.  montieola. 
"  T.  (uMorora. 
"  T.  seminoU. 


"  T.  johnx 
"  T.  nugaura. 
"  T.  Tparahkyi. 


Platk  XX. — HypopToiAL  Strdcturbs. 

Pig.  61. — Pleural  appendagea  of  T.  aloonqain;  lateral  asotjct.      _  .    .   ■ 
Fig.  62. — Ninth  pleur»«temite  of  T.  laugHannoek;  ventral  aspect;  a~=^flesh]r 

lobe. 
Fig.  63. — Pleural  appendages  of  T.  cayaga ;  laterd  aspect;  d  —  dorsal  arm; 

n  ■•  ventral  arm. 
Fig.  64. — Pieurite  of  T.  lutearora;  ventral  aspept. 
Fig.  65. — Outer  pleural  appendage  of  T.  Iriion;   lateral  aspect. 
Fig.  66. — Apex  of  inner  pleural  appendage  of  T.  trilon;  lateral  aspect^from 

the  inside. 
Fig.  67. — Pieurite  of  T.  laewiana;  lateral  aspect. 
Pig.  68. — Pleural  appendages  of  T.  mingwe;   lateral  aspect. 
Fig.  69. — Inner  pleural  appendage  of  T.  motUicola;  lateral  aspect. 
Fig.  70.^Inner  pleural  appendage  of  T.  rangiferina;  lateral  aspect. 
Fig.  71. — Second  pleural  appendage  of  T.  numdan;  lateral  aspect. 
Fig.  72. — Inner  pleural  appendage  of  T.  mandan;  lateral  aspect. 
Fig.  73. — Outer  pleural  appendage  of  T.  dUltiana;  lateral  aspect. 
Fig.  74. — Appendages  on  the  tip  of  the  ninth  sternite  of  T.  parshUyi;  lateral 

aspect. 

Plate  XXI. — Htpoptoial  Sthuctoreb, 

Fig.  75. — Penis-guard  of  T.  mameraU;  ventral  aspect. 

Fig.  76. — Apex  of  the  inner  pleural  appendage  of  7*.  maintnsa;  lateral 

Fig.  77. — Penis-guard  and  gonapophyses  of  T.  eeminait;  lateral  aspect. 
Fig.  78. — Gonapophyaea  of  T.  Iritoti;  lateral  aspect. 
Fig.  79. — Penis-guard  of  T.  Iriion;  lateral  aspect. 
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Fig.  80. — Peni»^ard  of  T.  tugcarora;  ventrtil  aspect. 

Fig.  81. — Penis-Eiuird  of  T.  rangiferina;  lateral  aspect. 

Fig.  82. — Gonapophyses  of  T.  moniaoni;  ventral  aspect. 

Fig.  83. — Ventro-csudftl  inargiii  of  the  ninth  tergite  of  T.  monitoni;  caudal 

aspect. 
Fig.  84. — Ovipositor  of  T.  mandan;  lateral   aspect.     9t  ^  ninth  tergite; 

9s  =  ninth  sternite. 
Fig.  85. — Ovipositor  of  T.  piiieeps;  dorsal  aspect. 
Fig.  86. — Ovipositor  of  T.  imperfecta;  dorsal  aspect. 
Fig.  87. — OvipoBitor  of  T.  parghiejfi;  dorsal  aspect. 
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FISHES  FBOH  EASTIBir  OARASA. 
BY   HENRY  W.    FOWLER. 

Within  the  past  few  years  the  Academy  has  received  several 
coHections  from  different  localities  in  the  eastern  and  maritime 
provinces  of  the  Dominion.  They  have  been  submitted  to  me  for 
study,  and  as  several  interesting  or  new  records  were  found  among 
them,  this  paper  is  offered  as  a  slight  contribution  to  science. 
Acknowledgment  is  here  expressed  to  those  who  made  the  collec- 
tions, and  also  for  such  field  notes  as  are  appended. 

Lake  Cassette. 

This  is  one  of  the  Rimouski  series  of  lakes  in  Rimouski  County, 
Province  of  Quebec.     Another  connected  lake  is  Long  Lake,  in  the 
same  region.     From  these  waters  a  niunber  of  fresh  chars  were 
obtained  by  Mr.  J.  E.  V.  Titus,  in  September  of  1911  and  1912. 
B«1t«11iiqi  tontinklii  (Miichur). 

Two  rather  well-marked  varieties  occur,  which  were  thought  to 
be  distinct  by  the  fishermen,  distinguished  locally  as  the  "brook 
trout"  and  the  "gray  back." 

The  first  of  these  is  of  variable  color,  from  very  dark  to  quite 
light  or  tan,  or  even  pale  brown.  Dark  examples  are  quite 
olivaceous.  Red  on  lower  sides  ordinarily  of  deep  crimson.  In 
weight  they  range  from  one-half  to  six  pounds  and  four  ounces. 
They  are  said  to  spawn  in  late  October,  or  from  late  September  till 
late  October.  In  Touradiff  Lake  examples  occur  all  quite  black  on 
the  back,  in  fact  dusky-olive,  and  with  the  red  of  the  lower  sides 
swarthy.  Possibly  this  is  due  to  the  numerous  submerged  conifers, 
besides  other  timber  in  the  lake,  which  renders  the  water  and  the 
fish  dark. 

The  gray-back  is  distinguished  by  the  alleged  variety  of  its  steel- 
gray  color,  the  blotches  and  markings  appearing  very  distinct.  It 
does  not  show  red  on  its  lower  sides.  The  old  females  are  known 
as  "bull-dogs,"  on  account  of  their  snub-noses.  It  reaches  a  length 
of  eight  to  eighteen  inches,  a  weight  of  about  three  and  one-half 
pounds,  and  spawns  later  than  the  ordinary  trout,  or  in  October 
and  November. 
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Three  examples  before  me  from  Lake  Cassette  do  not  indicate 
these  variatioQs  to  be  other  than  local  or  individual. 

IklTtli&ni  alpixni 'Mwatoii  (Gum*n). 

Head  4  to  4j;  depth  4§  to  6;  D,  usually  iv,  9,  i,  rarely  iv,  10, 
I  or  tv,  8,  i;  A.  usually  iv,  8,  i,  sometimes  iv,  9,  i;  scales  in  lateral 
line  with  tubes  about  106  to  123  to  caudal  base,  and  3  to  10  more 
on  latter,  the  averse  about  7;  ISO  to  187  scales  counted  just  above 
1.  1.  its  entire  course  to  caudal  base,  and  5  to  12  more  on  latter; 
32  to  34  scales  above  1. 1.  to  dorsal  origin;  30  to  34  scales  below  1.  1. 
to  ventral  origin;  68  to  73  predorsal  scales;  snout  3|  to  3i  in  head, 
measured  from  upper  jaw  tip;  eye  6  to  7^;  maxillarj'  1^  to  2i; 
interorbital  3i  to  3};  gill-rakcrs  of  left  side  usually  8,  seldom  7  +  12, 
of  right  side  usually  8,  seldom  9  +  12,  rarely  13;  total  length  12i 
to  14J  inches,  of  seven  examples. 

Color  when  fresh,  back  deep  olive  to  dusky,  the  latter  shade  mostly 
over  median  line  and  color  becoming  more  rich  olive  as  it  descends 
the  sides.  Sides,  in  region  of  lateral  line,  marked  by  well-spaced 
small  red  spots  ocellated  with  very  pale  blue,  though  these  last  only 
present  when  fish  is  taken  from  the  water.  Head  dusky  to  olive 
above,  sides  same,  and  lower  surface  whitish,  with  smutty  tinge  over 
branchiostegals.  Iris  brownish  or  dusky,  with  narrow  circle  of 
golden  about  dark  pupil.  Inside  gill-openings  pale.  Dorsal  and 
caudal  dusky-olive,  with  dusky  shades  on  membranes  of  former. 
Pectoral  with  whitish  upper  edge,  on  outer  surface  grayish  medlanly 
above  and  lower  surface  orange-red,  and  on  Inner  surface  dark  upper 
median  tint  dusky-olive.  Ventral  orange-red,  front  and  hind  edges 
whitish.  Anal  with  front  edge  whitish,  broad  distal  edge  pale 
orange  and  base  pale  dusky.  Breast,  belly,  abdomen,  and  most  ail 
of  ventral  region  orange-red,  though  much  paler  posteriorly. 

When  first  studied  I  was  inclined  to  consider  these  specimens  as 
a  new  form  of  char  allied  to  the  Salmo  maratoni  Carman.  The  points 
of  difference  according  to  the  original  description  are  the  very  small 
scales,  about  230  in  the  series  immediately  above  the  lateral  line, 
and  more  than  250  in  a  row  5  or  6  scales  above  this.  The  eye  is 
given  as  less  than  5  in  the  head,  the  maxillary  extending  backward 
almost  as  far  as  hinder  edge  of  eye,  and  the  gill-rakers  8  -I-  14. 
From  the  above  it  is  therefore  quite  likely  these  characters  are  really 
individual  variations.  The  spots  of  red  along  the  lateral  line  are 
imperfectly  made  out  and  their  colors  not  sufficiently  det^led  in 
the   original   description   of  Salmo  mar&loni  Carman,^    Under   the 

'  Science,  July  14,  1893,  p.  23.     Luc  de  Marbre,  Ottawa  County,  Quebec. 
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vernaculars  "Marston  trout"  and  "Red  Canadian  trout,"  and 
Ibted  as  Sabelinus  maraUmi,  Evermann  and  Goldsborou^  give* 
a  list  of  localities  for  the  Quebec  and  Ottawa  provinces,  including 
I<ake  Cassette  among  their  records. 

According  to  Mr.  Titus,  the  present  form  is  known  as  the  "Golden 
trout"  or  "Poissond'Oro,"  from  its  coloration.  The  males  always 
exhibit  orange-red  sides  and  the  female  appears  to  have  a  more 
yellowish  tinge.  The  largest  examples  were  about  1}  pounds  in 
weight,  and  the  dunensions  of  the  largest  noted  above.  They 
spawn  in  late  November  and  during  December,  in  this  locality. 
All  the  trout  of  these  lakes  were  spawning  on  the  same  grounds. 
They  do  not  appear  to  be  common,  and  are  taken  in  proportion  of 
one  to  every  150  or  200  brook  trout. 

Nova  Scotu. 
During  the  summer  of  1911  Dr.  D.  G.  Metheny  made  a  collection 
of  marine  fishes  at  Cranberry  Head.     He  also  made  a    similar 
collection  during  the  summer  of  1912  at  the  same  place: — 
Bquloi  Mantblu  Unnwu. 
Ihvfk  wwUaU  MiubUL 
Clspeft  luTMipii  LioQsua. 
?amolebiii  pHiidohftniigai  (WiUon). 
Bsombei  Nombrai  Uiumu. 
Thnnniu  th^iiBU  (Unimu}. 

A  large  one  taken  in  1912. 
Faronetu  trlMknthu  (Pwk). 

TkHtork  anltli  (Linnwu). 

K^UMtphftlnt  MtMteeiiniplBMM  (MitchiU). 
Hamitiiptoni*  uneTiaaBu  (Gnulin). 
CToleptaroi  lampni  Unnaiu. 
Lophopiatta  maonliU  iMiichiii). 
Umanda  tana^naa  (Siom). 
PiandoplaoiOBaotea  amariaaiiB*  (WtUntun). 
FollaeUna  Tirana  (Lunutiu). 
ICiorogadna  Umood  (W&ibsuiii). 
Oadna  oallariaa  Linswi*. 
KnlaMiu  btlinaarla  (MitchUI). 

Prince  Edward  Island. 
Several  collections  were  made  on  this  island,  comprising  fresh- 
water species,  in  July  and  August  of  1912,  by  Mr.  Bayard  Long. 
'  Proc.  Biol.  Soc.  Wathinglon,  XX,  December  31,  1907,  p.  104. 
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Besides  the  fishes,  several  amphibiajis  were  also  secured.  These 
are:  Bufo  amerkanua  from  Black  Pond,  Chariot tetown,  and  East 
Lake  near  Bothwell;  Rana  septenlrionalis  from  Black  Pond,  between 
Southport  and  Lake  Verde,  Tignish,  and  from  large  swamp  in  Dundee; 
and  Rana  sylvatica  from  near  Charlottetown. 

8«lTellnii(  fondnalii  (Mitch ill). 

Youi^  from  near  Southport  and  near  Village  Green. 
AnpilUa  rottnta  (Le  Sueuc). 
■  North  Lake. 

FsndDlD*  htteroolitQi  bsdini  GBrman. 

Tignish,  North  Lake,  East  Lake  near  Bothwell,  Grand  Tracidie, 
Black  Pond  and  FuUerton  Marsh  at  Bunbury, 
Pf^iteni  pnngitini  (Lioosus]. 

Abundant  in  spring-brook  at  Charlottetown  and  spring-head  of 
Hillsboro  River  at  Southport. 
QftitoroitaDi  unlflstni  Liaonua. 

Common  with  Pygosteus  at  Charlottetown  and  Southport;  Bloom- 
field;  swamp  at  Dundee. 

Ap«lt«t  qnadTMIII  (Mitchill). 

East  Lake  near  Bothwell. 

Magdalen  Islands. 

Mr.  Long  also  made  a  smalt  collection  of  fresh-water  fishes  here 
in  July  and  August  of  1912. 
Fnndnlni  heUToellts*  bsdini  GsmiBa. 

Adult  and  young  at  Grindstone. 

FygMteDI  pnngitlD(  [LionEua). 

Many  adults  and  half -grown  from  Grindstone  and  All  right 
Island. 

GuMrMttni  Mnlattai  LinnBiu, 

Abundant  at  Grindstone  and  Etang  du  Nord. 
Apeltei  qoftdntaiu  (Mitchill). 

One  at  Grindstone  and  four  adults  at  Etang  du  Nord.  This  is 
the  most  northern  locality  at  which  I  am  able  to  find  the  species 
known  to  occur. 

Spareow  Lake,  Ontario. 

A  small  collection  was  made  at  this  locality  in  Simcoe  County  in  the 
summer  of  1904,  and  forwarded  to  the  Academy  by  Mr.  W.  S.  Ray : — 
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Pimaphmlai  notatDf  (RsGiieaque). 
Hotiopii  bndionini  laleiM  (Jonlui). 
Siox  rarmiiiiiUtni  Vilenoisniin. 
Panopti*  omiMoutyiiat  CWiabaum). 
Enpmnatii  ^bljotsi  (LiuiBUB). 
KleiopMnti  dolDinlan  LuipMe. 
Peroft  flaTewent  (MitotuU). 
Paroinft  otprodB*  lebr*  [A(uui). 

Mattawa,  Ontario. 
Mr.  Horace  H.  Burton  made  a  small  collection  at  this  locality 
and  northward  along  the  Ottawa  River  to  Lake  Temiskaming,  in 
October  of  1913.  Exceptii^  the  trout  and  Rana  seplentrionalis, 
which  were  obtained  in  Lake  Temiskaming,  all  the  others  were 
taken  in  the  Ottawa  River  at  Mattawa.  Besides  the  following 
fishes  Mr.  Burton  also  secured  examples  of  Cambarus  bartoni,  Necturus 
maculosus,  Diadophis  punctalus  and  Thamnophis  sirtalis. 
SUvtUnn*  fontiiulU  (Mitehill). 

Several  small  ones. 

S«mottlui  bnlluit  (Rafiii«qiie). 

One  young  example. 

C*toft«mDi  oomnanannii  (LacipMa). 

Small  one. 

Baleotomn  Qlprnm  (Raflneaqus).  ' 

Many  examples,  though  all  small. 
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BY  HENRY   W.    FOWLER_ 

In  February  and  March  of  1915  Mr.  Richard  M.  Abbott  vbited 
various  of  the  Lesser  Antilles,  and  while  at  the  above-named  islands 
made  several  collections  of  fishes.  Through  his  generosity,  these 
have  all  been  received  as  g^ts  to  the  museum  of  the  Academy. 

Trinidad. 

The  collection  from  this  island  is  the  most  extensive.  It  was 
made  chiefly  in  the  fisb-market  of  Portrof-Spain,  from  February  27 
to  March  7.  The  market  fishes  are  all  taken  in  the  Gulf  of  Paria, 
brought  to  town,  and  there  disposed  of  as  food.  The  waters  of  the 
Gulf  of  Paria  are  continually  discolored,  so  that  they  have  a  muddy 
color.  This  has  been  expluned  as  due  to  the  vast  quantities  of 
river  deposits,  silt,  etc.,  carried  down  the  Orinoco  and  through  its 
delta  out  into  the  sea.  The  shore  currents  then  carry  the  soiled 
and  less  saline  waters  north  into  the  more  or  less  enclosed  gulf, 
where  they  apparently  are  unable  to  clear.  Apparently  continuously 
muddied,  the  water  supports  a  rich  fish-fauna.  A  few  of  the  larger 
species  were  seen  in  the  market,  and  though  carefully  noted,  were 
not  preserved.    They  are  included  below  with  thb  reservation. 

No  account  of  the  marine  fishes  of  Trinidad  has  ever  appeared. 
The  records  of  the  few  species  known  from  the  island  occur  princi- 
pally as  scattered  references  to  material  in  the  British  Museum: 
These  will  be  found  in  the  catalogues  by  the  late  Dr.  Albert  Giinther,^ 
and  in  the  second  edition  by  Dr.  G.  A.  Boulenger.*  Dr.  Giinther 
also  described  several  cyprinodonts  in  1868,'  and  about  the  same 
time  Hill  has  some  notes.*  More  recently  Dr.  Barton  A.  Bean 
described  a  flounder  from  Por1>-of-Spain.' 

The  first  work  on  the  fresh-water  fishes  was  contributed  by  the 
late  Dr.  Theodore  Gill  in  1858.*    Subsequently  it  was  the  subject 

'  Cat.  Fi^rBrU.  Mug.,  I  to  VllT,  1858-70. 

» L.C.,  Ed.  2,  I,  1895. 

'  Proc.  Set.  Aisoc.  Trinidad,  1868,  pp.  224-227. 
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of  critical  notes  by  the  late  Dr.  Liitken.^  Recently  a  very  interesting 
and  valuable  account  appeared  by  Dr.  C.  Tate-Regan,  baaed  chiefly 
on  the  collection,  notes,  and  sketches  of  Mr.  Lechmere  Guppy,  Jr.* 

In  the  present  paper  a  list  of  all  the  fishes  now  known  from  the 
island  is  given.  Where  species  are  represented  in  the  collections  of 
the  Academy,  they  are  mentioned  with  the  number  of  specimens 
and  their  dimensions.  The  references  pertain  to  the  few  species 
previously  known  from  Trinidad.  While  likely  most  of  the  fresh- 
water species  have  been  discovered,  further  collecting  of  the  marine 
forms  will  undoubtedly  yield-  many  others.  Possibly  seven  or  more 
times  as  many  as  here  listed,  if  not  most  of  those  comprising  the 
vast  West  Indian  fauna,  will  eventually  be  found. 

Qinglf  moitama  oirratnm  (Bonnatrrre),     "  Nunc." 

One  seen,  about  seven  feet  in  length.  Like  alt  the  sharks,  valued 
as  food. 

Kmtelat  oanii  (MiichiU). 

Two  young,  9J  and  10  inches  long,  with  eight  others  not  preserved, 
taken  from  a  female  45  inches  long. 
GalaoMTdo  uotiga«(Faber). 

One  in  the  market,  about  four  feet  long. 
EnUmia  oijrhinahiii  (Mailer  and  Hi^ak). 

One  seen  in  the  market  contained  four  young,  each  of  which 
about  14  inches  long.  They  were  attached  to  the  mother  by  a 
placenta. 

Spbyma  tlbUTO  (Unnvua). 

One  in  the  market  alxjut  three  feet  long. 

BphfTUa  tygiaiM  (LinnauB). 

Number  of  exainplcs,  moderate  in  size,  were  seen  in  the  market. 

Sbinobatol  pellniwiu  (Walbaum]. 

One  example  13^  inches  long. 

SMTfttia  luMUta  (Do  Ksy). 

A  lai^e  sting-ray,  evidently  this  species,  was  seen  but  not  pre- 
served. 
Xtobatni  narinari  (Euphr.Mwn). 

One  ."een  about  14  inclies  wide. 
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AlbaU  vnlpai  (Lionieiii). 

Small  example  5|  inches  long.    Back  with  about  ten  narrow 
transverse  brownish  bars,  fading  out  below  lateral  line. 
TarpoD  ktlantiena  (VslcnciEaaei), 

Megalopa  thrissoides  Giinther,  Cat.  VII,  1868,  p.  472. 
Clnpanodon  pttiidoliiipatiieiK  (Pwy). 

One  example  5^  inches  long. 
SardinelU  mMTopbthalma  (RaniBni), 

Two  small  examples,  2,^  inches. 

Sardinslla  hnmtralii  (Valeniiieaau). 

Clupea  hirneraiis  Giinther,  i.e.,  p,  422. 
Five  adults,  the  two  smaller  showing  little  more  dusky  about 
tip  of  upper  caudal  lobe.     Length  4-^  to  5}  inches. 
Opiitboiwms  og-linnm  (Le  SihuO- 

Clupea  Ikrisaa  Giinther,  I.e.,  p.  432. 
Six  examples,  SJ  to  7j  inches, 

AnohovU  abbotti  ap.  nov.    Pi|.  1. 

Head  4J;  depth  3J;  D.  iii,  11;  A.  iii,  24,  i;  P.  i,  15;  V.  I,  6; 
scales  about  40  in  lateral  series  (squamation  injured)  +  4  more  on 
caudal  base;  about  9  scales  between  dfami  origin  and  middle  of 
belly;  about  22  predorsai  scales;  head  width  about  half  its  length; 
head  depth  at  occiput  If;  dorsal  base  Ij;  least  depth  of  caudal 
peduncle  2j;  first  branched  anal  ray  about  Ij;  pectoral  1|;  ventral 
2};  snout  6  in  head;  eye4j;  maxillary  Ij;  interorbital  4}. 

Body  elongate,  rather  plump,  compressed,  profiles  more  or  less 
simitar,  greatest  depth  at  dorsal  origin,  and  edges  all  convex.  Caudal 
peduncle  compressed,  least  depth  1^  its  length. 

Head  compressed,  profiles  similar  though  with  lower  little  more 
inclined,  flattened  sides  slightly  constricted  below.  Snout  rather 
compressed,  end  rounded  in  profile,  moderately  protruded,  length 
f  its  basal  width.  Eye  moderate,  rounded,  well  anterior,  and  its 
centre  well  before  first  third  in  head.  Adipose  eyelid  covers  eye, 
well  developed.  Mouth  large,  without  median  depression  in  front 
above.  Maxillary  straight,  scarcely  expanded  terminally  and 
almost  reaches  gill-opening.  Maxillary  teeth  rather  lai^,  slightly 
curved,  sharp-pointed,  one-rowed,  for  first  half  of  bone  directed 
backward  and  on  last  half  directed  forward,  not  contmuous  over 
front  of  upper  jaw.  Lower  jaw  with  single  row  of  larger  wide-set 
erect  conic  teeth,  very  small  near  symphysis  and  larger  about  middle 
of  rami.    AH  teeth  on  roof  of  mouth  similar  to  others,  only  smaller, 
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and  directed  back.  Short  anterior  row  of  4  teeth  each  side  of  vomer. 
Long  row  of  palatine  teeth,  becoming  gradually  smaller  posteriorly. 
Well-developed  patch  of  pterygoid  teeth.  Tongue  small  rounded 
smooth  knob  in  mandible  anteriorly.  Upper  surface  of  basibranchiai 
shaft  finely  asperous.  Mandible  convex  over  surface,  constricted 
to  small  rounded  knob  at  symphysis,  rami  not  elevated  inside  mouth. 
Mandible  included  within  upper  jaw  so  that  its  tip  extends  well 
beyond  front  nostril.  Nostrils  small,  together,  a  little  nearer  eye 
than  snout  tip.  Interorbital'moderately  convex.  Each  supraorbital 
lidge  distinct,  slopes  up  straight  to  nape.  Cheek  would  form  an 
isosceles  triangle.  Skin  on  top  of  head,  cheeks  and  opercles  with 
various  little  pits  or  depressions,  producing  somewhat  reticulated 
or  honeycombed  appearance. 

Gill-opening  forward  about  opposite  front  pupil  edge.     Rakers 


Fig.  l.—Anehovia  abbotti  Fowler.     (Type.) 

9  +  16,  rather  slender,  ends  obtuse,  inner  edges  well  denticulated, 
about  2f  in  eye.  Filaments  IJ  in  eye.  Pseudobranchiie  about 
2i  in  eye.  Isthmus  long,  rather  narrowly  constricted,  lower  edge 
depressed  or  slightly  convex.  Branchiostegals  12,  membranes 
slightly  united  as  free  fold  across  isthmus  in  front. 

Scales  rather  loose,  narrowly  imbricated,  arranged  in  even  length- 
wise series,  more  or  less  uniform  Jn  size.  Each  scale  with  about 
5  vertical  stride.  Caudal  base  scaly,  small  scales  on  bases  of  lobes 
and  several  median  elongated  horizontal  scales,  though  of  rather 
small  size.  Dorsal  and  anal  with  well-developed  basal  scaly  sheaths. 
Pectoral  with  long  pointed  axillary  scale,  I  length  of  fin.  Ventral 
with  large  axillary  scale,  long  as  fin.  Both  pectorals  and  ventrals 
with  lower  broad  scaly  flaps. 

Dorsal  origin  midway  between  centre  of  eye  and  caudal  base. 
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front  raj's  elongate,  and  graduated  down  from  first  branched.  Anal 
origin  about  opposite  first  fourth  in  dorsal  length,  front  rays  elongate 
and  graduated  down  from  first  branched  rays,  fin  low  behind.  Caudal 
deeply  forked,  lobes  pointed  and  nearly  equal.  Pectoral  pointed, 
reaches  ventral.  Latter  inserted  little  nearer  pectoral  than  anal, 
half  way  to  vent,  which  close  before  anal  or  well  behind  dorsal  origin. 

Color  in  alcohol,  when  fresh,  upper  surface  of  back  very  pale 
olive,  inclining  to  pale  yellowish.  Head,  sides  and  lower  surface 
bright  silvery-white,  and  apparently  no  distinct  lateral  band  length- 
wise. Iris  whitish,  also  fins.  Dorsal  and  caudal  very  slightly  tinted 
grayish,  latter  yellowish  basally  and  hind  edge  distinctly  blackish 
its  entire  extent. 

Length  7}  inches. 

Type,  No.  45,079,  A.  N.  S.  P.  Port-of-Spain,  Trinidad,  British 
West  Indies.     February-March,  191.5,     Richard  M.  Abbott. 

Only  the  above  example  was  obtained.  I  first  thought  this  must 
be  Slohpkorus  surinamensis  Bleeker,°  a  species  formerly  wrongly 
identified  by  most  writers  with  Engranlis  dupeoidea  Swainson.  It 
differs,  however,  from  Bleeker's  species  in  several  respects,  and 
therefore  for  the  present  it  may  be  regarded  as  distinct.  Bleeker's 
examples  were  96  mm.  long,  and  are  described  with  the  scales  as 
35,  the  fins  yellowish  and  the  caudal  broadly  edged  brownish  behind. 
Dr.  Eigenmann  gives  '*  35  ^U-rakers  on  the  lower  arch  of  A.  sjiri- 
numensis. 

(Named  for  ilr.  Richard  M.  Abbott,  who  collected  the  type.) 

Anohovia  fllltars  'ii'  nav.     Fig.  2. 

Head  3|;  depth  4|;  D.  iii,  12;  A.  in,  21,  i;  scales  about  36  in 
lateral  series  to  caudal  base  +  4  more  on  latter;  8  scales  between 
dorsal  and  ventral  origins;  14  predorsal  scales;  head  width  2J  its 
length;  head  depth  at  occiput  1|;  snout  4^;  eye  4;  ma.\illary  IJ; 
interorbital  3j;  dorsal  length  Ij;  least  depth  of  caudal  peduncle 
2|;  caudal  length  1|;  anal  base  If;  pectoral  length  1|;  ventral 
21;   mandible  1|. 

Body  well  compressed,  moderately  long,  profiles  similar,  predorsal 
with  slight  median  keel  and  preventra!  with  one  better  developed, 
greatest  depth  at  dorsal  origin.  Caudal  peduncle  well  compressed, 
least  depth  about  1|  its  length. 

Head  well  compressed,  profiles  similarly  inclined  with  upper  little 
more  convex,  flattened  sides  a  little  convergent  below  so  that  lower 

» AVi.  Tijd».  Dierk.^  Ill,  lS(i6,  p.  178.     Surinam. 

"•  Mem.  Carnegie  Mm,,  V,  1912,  p.  448.    Bartica  Rocks,  British  Guiuna. 
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surface  much  narrower  than  upper  and  not  keeled  medianly.  Snout 
conic,  slightly  compressed,  well  protruding,  basal  width  slightly 
less  than  its  length.  Eye  rounded,  centre  little  behind  first  third 
in  head.  Adipose  eyelid  well  developed,  covering  eye  entirely. 
Mouth  large,  front  above  with  slight  median  depression.  Maxillary 
straight,  expanded  slightly  behind,  the  end  attenuated  a  little 
beyond  mandibular  articulation,  though  clearly  not  extending  to 
gill-opening,  the  expansion  ZJ  in  eye.  Maxillary  teeth  uniserial, 
close-set,  fine,  not  continuous  over  front  of  mouth,  and  extending 
bacic  whole  length  of  bone.  Similar  erect  mandibular  teeth,  only 
more  minute  and  not  continuous  across  symphysis.  Vomer,  pala- 
tines and  pterygoids  each  with  row  or  series  of  very  minute  simple 
teeth.  Tongue  smooth  small  knob,  anterior.  Basibranchial  shaft 
minutely  asperous.     Mandible  convex  over  surface,  constricted  to 


Fig.  2. — Anchovia  Jilifera  Fowler.     (Type.) 

point  at  symphysis,  rami  not  elevated  inside  mouth  or  only  gradually 
slope  to  articulation  behind.  Mandibular  tip  extends  forward  not 
quite  to  middle  in  postnasal  length.  Nostrils  small,  together, 
slightly  behind  middle  in  snout  length.  Interorbital  evenly  convex. 
Each  supraorbital  ridge  distinct,  tiaring  out  a  little  over  each  eye 
in  front.  Cheek  would  form  an  isosceles  triangle,  its  base  about 
\  its  length.  Cheeks,  opercles  and  top  of  head  all  very  finely  tuber- 
culate,  especially  above. 

Gill-opening  forward  till  about  midway  in  eye.  Rakers  about 
25  4-  22,  slender,  pointed,  compressed,  inner  edges  minutely  tlen- 
ticulated,  1^  in  eye.  Filaments  l\  in  eye.  Pseudobranchite  about 
3  in  eye.  Isthmus  long,  slender,  compressed,  lower  edge  convex. 
Branchiostegals   12,  membranes  united  anteriorly  only  very  short 
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distance,  forming  narrow  free  fold  over  anterior  trenchant  keel  of 
isthmus  at  that  point. 

Scales  caducous,  mostly  fallen,  narrowly  imbricated,  arranged 
in  even  lengthwise  rows,  each  with  about  5  vertical  striae,  and  all 
of  more  or  less  uniform  size.  Dorsal  and  anal  depressible  within 
broad  basal  scaly  sheath-s.  Caudal  base  scaly,  and  each  lobe  with 
small  crowded  scales.  Pectoral  with  free  pointed  axillary  scale 
half  length  of  fin.  Similar  ventral  axillary  scale  but  slightly  shorter 
than  fin. 

Dorsal  origin  midway  between  snout  tip  and  caudal  base,  graduated 
down  from  first  branched  ray  which  longest,  and  tips  of  front  rays 
not  extended  far  back  as  tips  of  last  rays.  Anal  origin  slightly 
before  end  of  dorsal  liase,  or  about  midway  between  pectoral  origin 
and  caudal  base,  and  graduated  down  from  first  branched  or  longest 
ray.  Caudal  well  forked,  pointed  lobes  about  equal.  Pectoral  with 
uppermost  ray  greatly  elongated,  extending  back  nearly  far  as  end 
of  depressed  ventral,  or  if  this  ray  removed  fin  almost  reaching 
ventral.  Ventral  inserted  little  nearer  pectoral  than  anal,  reaching 
about  half  way  to  latter.    Vent  close  before  anal. 

Color  in  alcohol  largely  whitish,  sides  with  somewhat  translucent 
appearance.  Back  and  upper  surface  of  head  dotted  with  dusky 
under  slight  or  pale  olive  ground-color.  Sides  of  head  and  iris 
bright  silvery-white.  Dorsal  pale  or  grayish,  dusky  dots  on  basal 
scaly  sheath.  Caudal  conspicuously  dusky.  Row  of  underlaid 
and  rather  obscure  pale  dusky  dots  along  base  of  anal.  Other  fins 
whitish.  Side  with  broad  silvery-white  lateral  band,  expanded  over 
anal  and  along  side  of  caudal  peduncle  till  wide  as  eye. 
Length  3  inches. 

Type,  No.  45,080,  A.  N.  S.  P.  Port-of-Spain,  Trinidad,  British 
West  Indies.     Febru an' -March,  1915.     Richard  M.  Abbott. 

Also  Nos.  45,081  and  45,082,  A.  N.  S.  P.,  paratypes,  same  data. 
Head  Sj;  depth  4|  to  4|;  D.  in,  12  or  in,  13;  A.  iii,  21;  scales  in 
lateral  series  36  to  38  to  caudal  base,  and  3  or  4  more  on  latter; 
about  9  scales  transversely  between  dorsal  and  ventral  origins; 
15  or  16  predorsal  scales;  snout  4j  to  4^  in  head;  eye  4;  maxillarj- 
1!  to  l\;  interorbital  3§  to  3^;  length  2|  to  3  inches. 

This  species  is  closely  related  to  my  A.  ptalyargyrea,"  but  appears 
to  differ  in  having  the  upper  pectoral  ray  elongate  and  filiform, 
more  anal  rays,  and  a  narrower  silvery  lateral  band.     In  the  large 

>,  2H>,  fig.  4.     St.  Martin's,  W.   I. 


,y  Google 


1915.]  NATURAL   SCIENCES   OF   PHILADELPHIA.  527 

series  ol  A.  platyargyrea  from  St.  Martin's  and  Porto  Rico  I  have 
not  been  able  to  locate  any  specimens  witii  such  a  peculiarity.  All 
seem  to  show  it  gradually  attenuated  and  not  appreciably  longer 
than  the  next  succeeding  ray.  A.  chihrostomus  would  appear  to 
differ  in  having  the  maxillary  reaching  the  gill-opening. 

{FUum,  thread;  Jero,  I  bear.) 
AnoboTiB  trinitati*  ip-  "ov.    Fie.  3. 

Head  Z\;  depth  3f ;  D.  in,  11;  A.  iii,  27;  P.  i,  14;  V.  i,  6;  scales 
about  36  in  lateral  series  (squamation  injured)  +  3  more  on  caudal 
base;  about  9  scales  between  dorsal  origin  and  middle  of  belly; 
19  scales  before  dorsal;  head  width  2|  in  its  length;  head  depth  at 
occiput  1?;  first  branched  dorsal  ray  1§;  dorsal  base  2;  least  depth 
of  caudal  peduncle  2{;  first  branched  anal  ray  IJ;  pectoral  1|; 
ventral  2|;  snout  5;  eyeSj;  maxillary  Ij;  interorbital  3§. 

Body  elongate,  well'compressedj  moderately  deep,  profiles  mostly 
alike,  greatest  depth  at  dorsal  origin,  edges  rather  narrowly  con- 


Fig,  3. — Anckovia  triniUitis  Fowler.     (Type.) 

strieted  and  preventral  region  with  distinct  median  keel  its  whole 
length.     Caudal  peduncle  compressed,  about  long  as  deep. 

Head  well  compressed,  profiles  alike,  though  lower  little  more 
inclined,  flattened  sides  slightly  constricted  below.  Snout  well 
protruded,  rather  conic,  end  rounded  in  profile,  length  f  its  basal 
width.  Eye  lai^e,  rounded,  anterior  or  centre  about  first  third  in 
head.  Adipose  eyelid  welt  developed,  covers  eye.  Mouth  lai^e, 
with  slight  median  depression  in  front  above.  Maxillary  straight, 
slightly  expanded  terminally,  and  almost  reaches  gill-opening. 
Maxillary  teeth  simple,  conic,  all  slightly  sloping  forward,  uniform, 
one-rowed,  and  extending  back  to  hind  end  of  bone,  also  not  con- 
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tinuous  in  front  of  upper  jaw.  Similar  teeth  in  mandible,  not 
continuous  over  front  of  jaw,  which  has  slight  knob.  Row  of  minute 
teeth  on  vomer  and  palatines,  and  of  larger  size  on  pterygoids. 
Tongue  small  rounded  smooth  knob  in  front  of  mouth.  Uppef 
surface  of  basibranchial  shaft  finely  asperous.  Mandible  convex 
over  surface,  rami  not  elevated  inside  mouth.  Mandible  included 
within  upper  jaw,  so  that  its  tip  extends  slightly  before'  front 
nostril.  Nostrils  small,  together,  nearer  eye  than  snout  tip.  Inter- 
orbital  broadly  convex.  Each  supraorbital  ridge  distinct,  slopes 
up  straight  to  nape,  flaring  out  little  in  front.  Cheek  would  form 
an  isosceles  triangle.  Skin  on  top  of  head,  cheeks  and  opercles  with 
numerous  minute  tubercles  and  little  depressions  or  pits. 

Gill-opening  forward  about  opposite  first  third  in  eye.  Rakers 
18  +  20,  slender,  compressed,  pointed,  inner  edges  well  denticulated, 
about  li  in  eye.  Filaments  2  in  eye.  Pseudobranchife  3  in  eye. 
Isthmus  rather  long,  slender,  lower  edge  slightly  convex.  Bran- 
chiostegals  11,  membranes  slightly  united  as  free  fold  across  isthmus 
in  front. 

Scales  very  loose,  narrowly  imbricated,  arranged  in  even  length- 
wise rows,  more  or  less  uniform  in  size.  Each  scale  with  rather 
numerous  reticulating  strise.  Caudal  base  scaly.  Dorsal  and  anal 
with  well-developed  basal  scaly  sheaths.  Pectoral  witli  long  pointed 
axillary  scale  slightly  less  than  half  length  of  fin.  Ventral  with 
free  pointed  axi!lar>'  scale,  about  |  length  of  fin.  Both  pectorals 
and  ventrals  with  lower  broad  scaly  flaps.  . 

Dorsal  origin  midway  between  hind  eye  edge  and  caudal  base, 
first  branched  rays  longest,  extends  back  further  when  depressed 
than  tips  of  la.st  rays.  Anal  origin  slightly  behind  dorsal  origin, 
first  branched  ray  longest,  fin  moderately  low  behind.  Caudal 
deeply  forked,  lobes  pointed  and  about  equal.  Pectoral  low,  pointed, 
reaches  very  close  to  ventral  origin.  Latter  inserted  little  nearer 
anal  origin  than  pectoral,  and  fin  reaches  slightly  over  half  way  to 
latter.     Vent  at  depressed  ventral  tips,  well  before  anal. 

Color  in  alcohol  translucent  whitish,  back  above  and  upper  surface 
of  head  dusted  with  minute  dusky  or  dull  olive  dots.  Sides  and 
lower  surface  of  head  bright  silvery-white,  also  iris.  Narrow  median 
lateral  band  of  silvery-white,  slightly  tinted  pale  brassy  in  places, 
rather  ill-defined,  though  at  no  point  quite  equal  to  width  of  pupil. 
Fins  pale,  dorsal  and  caudal  slightly  grayish.  Row  of  dull  underlaid 
dark  spots  along  anat  base  on  trunk.  Hind  edge  of  caudal  pale 
dusky. 
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Lengith  3J  inches. 

Type  No.  45,083,  A.  N.  S.  P.  Port-of-Spain,  Trinidad.  February- 
March,  1915.     Richard  M.  Abbott. 

Only  the  type  known.  This  species  is  allied  with  Anchovia  miichilli, 
but  differs  in  its  larger  size,  more  protruding  snout,  narrower  lateral 
band,  much  longer  pectoral,  and  dark  hind  caudal  edge.  A.  astilbe 
(Jordan  and  Rutter},"  A.  robertsi  (Jordan  and  Rutter),"  and  A. 
januaHvB  (Steindachner),'*  all  have  much  shorter  anals.  A. 
naUereri  (Steindachner)"  has  a  more  slender  body,  smaller  eye,  and 
shorter  maxillary.  A.  olidus  (Gilnther)"  has  a  longer  dorsal  and 
more  posterior  anal. 

(Named  for  the  Island  of  Trinidad.) 
Bjmodai  faUni  (Lintmu). 

One  10  inches  long. 
Salanaipil  haribsTgli  (Blocfa), 

Anus  herzbergii  Regan,  Proc.  Z.  Soo.  LondoD,  1908,  p.  386. 

One  61  inches. 
TftolilninK  (pliil  (Aerkui). 

Ari'ds  sjrixii  ReRan,  I.e.  Mouth  of  Rio  Carim. 

AriuB  laticepa  Gilnther,  Cat.  K-  Brit.  Mus.,  V,  18B4,  p,  171,  figs,  (predorsal 
buckler  and  teeth).     British  Guiana  and  Trinidad. 

Bhamdis  Tilioni  (Gill). 

Pimelonotus  fUsoiii  Gill,  Ann.  Lye.  N.  Hlat.  N.  Y.,  VI,  1858,  p.  391. 

--      ■    ■       — "  "         "■'■■',,  1906,  p.  386.   ■ 

froc.  Acaa.  wat.  oci.  rniia.,  laio,  p.  209. 

TruhT«orTlt«l  (UMtni  (LinnBua). 

Paravchenipterus  yasea  Regan,  I.e.,  p.  387  (non  PI.).     Catoni  River. 

Pseudauchenipterua  guppyi  Regan,  l.c.,  PI.  24  (non  23). 
FtsiidBnelMnlpt«mB  nodotni  (Bloch). 

Pariidaucheniptrra^  guppyi  Regan,  I.e.  (non  PI.).     Carooi  River. 

Parauchenipterus  pasere  R^an,  i.e.,  PI.  23  (non  2-1). 

Calliohth;*  aalliohthji  {Linusui). 

CaUichthya  eaUichtkya  Fowler,  l.c. 

C.  kneH  Gill,  I.e..  p.  394. 

Regan,  l.c.,  p.  388.    Bcjueal  Swamp. 

HoplMteTnnm  littoral*  (Uansock). 

C.  liUoralis  Gunther,  i.e.,  p.  227. 

Regan,  I.e. 

Hophaternum  tittorale  Fowler,  I.e.,  p.  229. 

H.  IfEi'iffnfHni  Gill,  I.e.,  p.  396. 

H.  atti'ardii  Gill,  I.e.,  p.  401. _____^^_ 

•'  Proc.  Acad.  Nat.  Sci.  Piiiu.,  1897,  p.  95.    Ja:naiea. 

'•  L.e.  Jamaina. 

'<  Sill.  Ah.  Wiss.  Wieti,  LXXX,  1,  1880,  p.  176.    Rio  Janeiro. 

"i.c.,  p.  174.    Para. 

'*Ann.  Mag.  Nat.  HM.  London,  (1)  XIV,  1874,  p.  45-5.     Rio  Parana. 
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Haplo«t«ninm  tbOMOatttm  (Vairndennes). 
C.  thoracaliis  Giinther,  I.e.,  p.  228. 
Regan,  i.e. 

CoT;doru  Kntni  (Gill). 

Hoploflernum  mneiim  Gill,  I.e.,  p.  403. 

Corydorui  (Er*eus  Regan,  I.e. 
fleoaitoinn*  pliaoilomni  (Linncus). 

P.  guanari  Regan,  I.e.,  p.  389. 

Hypostomua  r<^inii  (non  \'alencieiines)  Gill,  l.c. 

Pleeottomni  rabiliit  VHleDCienna, 

P.  Tohini  Regan,  l.c, 

IttikDOiltmB  gnBoharote  (ValcncicDnea), 

Ancislnia  gu/icharole  Gill,  I.e.,  p.  409. 

A.  IrinUalis  Regan,  I.e. 
Anaiitrni  oirrhotn*  (VBlsniiennM). 

Xenochara  ctirAosum  Regan,  I.e. 
CnTimatiii  argeiiUai  Gill. 

L.c.  p.  289. 

■  Regan,  i.e.,  p.  385,'PI.  21,  fig.  3.    Ravines  of  Streatham  Lodge  Estate. 

OdontMtilbe  pnlehar  (GilJ). 

Paeiturichtkys  jmUher  Gill,  I.e..  p.  419. 

Chirodon  pxUcher  Regan,  I.e.,  PI.  22,,  fig.  2.    Cumuto. 
AttraiUK  Mmaoalatni  (Uddbiu). 

P.  bimacjitalua  Fowler,  Proc.  Acad.  Nat.  Sci.  Phila.,  1915,  p.  261.    San  Juan. 

P.  hrei'oorlii  Gill,  I.e.,  p.  417. 

Tetragoiioplenis  maculalut  Regan,  l.c.,  p.  384.     Maraeas  River. 
Four  examples  from  Diego   Martin  River,   near  Port-of-Spain. 
Leogth  If^  to  25  J  inches. 
Aitjantx  MniniQi  (Gill). 

P.  tmniuTus  Gill,  I.e.,  p.  418. 

T.  bmiurus  Regan,  U.,  p.  383,  PI.  22,  fig.  4. 

T.  IriniUUig  Regan,  I.e.,  p.  384. 
AttJUltX  g11pp7i  (RegBD). 

T.  guppyi  Rej;an,  I.e.,  PI.  21,  fig,  1.     Glenside  Estate  Stream,  at  the  foot 
of  the  norlhern  range  of  hilb. 

'  Hemi^Mnmni  ouilin«atn«  (Gill). 

P/rciluTiehthys  (H.)  umtincotus  Gill,  U-,  p.  420. 

THragoiuipttrM  {H.)  uuUinenlu»  Regan,  I.e.,  PI.  22,  fig.  5.     Cumuto. 
Sterardla  altipinaia  Oill. 
L.C.,  p.  425. 

Cori/iiopoma  riiaei  Gill,  I.e.,  p.  426. 

C.  riisii  HcKun,  l.e.,  p.  382,  PI.  22,  fig.  3.     Tacarigna  River. 
C.  rt'rfoni  Gill,  I.e.,  p.  427. 
Niriiutopoma  sfarknn  Gill,  I.e.,  p.  429. 

Bopliaf  malabariau*  {Bloch). 

.Marrtxhn /cTox  Gill,  t.c,  p.  413. 
M.  IralUra  Regan,  l.c. 
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HoplosTjthrinni  nniUeniBtat  (Aguaii). 
Erylhrinui  tiniliFtiialus  ReKin,  I.e. 
E.  cineretia  Giil,  I.e. 

Oymnotni  oankpo  LLnmeiia, 

Carapus  fasciatus  Regan,  I.e.,  p.  386.     Bejuenl  Swamp  and  C'umuta. 
SynbranAhOB  marmoratni  Biocb. 

iSi/mbriinrhm  marmoratwt  Giiothcr,  I.e.,  VIII,  1870,  p.  13. 

Kegun,  i.e.,  p.  389. 

Lsptoosphalni  oonpr  (LinoBui). 

Several  seen  in  the  market,  though  not  preserved. 
Eohidna  oaUnau  (Bloch). 

Murirna  cilenaln  GUnlhcr,  i.e.,  p.  130. 
BiTuIn*  hartli  (Bouiengcr). 

Haplochilus  harti  Regan,  Proc.  Zool.  Soc.   London,   1900,  p.  389,  PI.  21. 

R.  harlii  Rei[an,  Ann.  Mag.  Nat.  Hist,  London,  (8)  X,  November,  1912,  p.  501 . 

R.  mieropua  Gunther,  i.e.,  VI,  18li6,  p.  327. 

Lebitta*  ratiDnlatiiB  (Peten). 

Regan,  Proc.  Zool.  Soc.  I/mdon,  1913,  p.  1008,  fig.  173d  (intromittenl 

organ). 

Fowler,  Proo.  Acad.  Nat.  Sei,  PhiU.,  1915,  p.  261,     Blue  Baflin  Falla 

Girardiniis  guppii  GOnthcr,  I.e.,  p.  3.'i3. 

0.  guppyi  R*^,  I.e.,  1900,  p.  390,  PI.  22,  fig.  1.     Dry  River  at  BelmoDt. 

Many  examples,  \s  to  1 J  inches  long,  from  Diego  Martin  Stream." 
AnabUpi  aaablepi  (Llnneu«). 

Anabkpa  Mrophthatmus  Giinlher,  I.e.,  p.  337. 
Dorriahth;!  linaatni  Knup. 

Regan,  f.c,  p.  391. 

Ftitularia  tabsoaria  Lionnua. 

One  24J  inches  long.     Several  others  about  the  same  size  also 
seen  in  the  market. 
Ezoowtna  valitan*  LinnaiuH. 

Abundant  and   valued   as  food.     Many  seen   brought  into  the 
markets,  though  none  preserved  as  specimens. 
Hrporbamphni  ncitaioiatat  (Itunisni). 

One   10   inches  long.     Two   bushels  of   half  beaks,   though  the 
species  was  undetermined,  were  also  seen  at  St.  Kitts. 
Hamiramplin*  braiilienali  (Linncui). 

Ilemirhamphm  pleii  Gunther,  I.e.,  VI,  ISOfi,  p.  357. 

"  Poeeilia  ni-ipara  Schneider  and  MoUieninia  spkenops  (Valenciennes)  have 
both  been  reporlcci  from  the  Leeward  Islandti,  though  apparently  not  definitely 
from  Trinidad. 
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BphfrwUB  piHllanelia  VdenriennH. 

One  10|i  inches  long.     A  large  one  seen  at  St.  Kitts  was  likely 
S.  barracuda  (Walbaum). 
Kngil  bruiUeiuii  Aguaii. 
R*gan,  Ix.,  p.  391. 

Several  large  gray  mullets  about  15  inches  long,  seen  in  the  markets, 
were  likely  thb  species. 

■ngil  trlobodon  Poey. 
Regan,  l.e. 

Agonoitomni  montiBola  (Bincrolt). 

RegaD,  I.e. 

Agonoitomni  penoidai  GQnther. 

Regan,  Biol.  C.  Amer.     Pise.,  1906-8.  p,  60. 

Surda  larda  (BLoch). 

Several  seen  in  markets,  but  with  the  next,  not  preserved. 
ScombcTomorni  rtgalii  (Bioch). 

Not  uncommon  in  the  market. 

Triohiitrni  laptami  LinoBui. 

One  19  inches  long, 

OliKOplltsi  lanrnB  (Scbneider). 

Chonncmus  occidenlalis  Giinthcr,  I.e.,  II,  1880,  p.  475. 

Two  small  ones,  4J  and  6J  Inches  long.     They  agree  with  large 
ones  from  Fort  Macon,  N.  C.     The  species  reaches  a  large  size, 
examples  of  about  30  inches  in  length  being  seen  in  the  markets. 
The  fins  are  bright  yellow. 
Oligoplitol  lalitDB  (Blocb): 

One,  II  inches  long.  This  is  quite  distinct  from  the  preceding, 
though  some  writers  have  suggested  they  may  be  identical.  O. 
saliens  has  a  different  physiognomy,  less  attenuate  or  with  the 
profile  of  the  lower  jaw  much  more  convex.  The  snout  about  equals 
the  eye,  or  longer,  in  the  preceding  species,  whereas  in  the  present 
it  is  a  little  shorter  than  the  eye.  The  maxillary  extends  further 
back  or  a  little  behind  the  hind  eye  edge,  the  suborbital  though 
broad  covers  less  of  the  cheek,  and  the  anal  is  inserted  distinctly 
before  the  soft  dorsal,  while  in  O.  saurus  it  is  inserted  opposite. 
Dorsal  and  caudal  largely  edged  with  dusky.  My  example  agrees 
in  all  respects  with  an  example  from  Rio  Janeiro. 
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DteapUmt  panotatni  (Afossb). 

Five  examples  2y^  to  2J  inches  in  leugtb. 
Traohnropi  ora'meuaphtlutlinii*  (Blocb). 

One  5i  inches. 
Caraiix  Uppoi  (Linnsua). 

Lai^e  ones,  two  to  three  feet  in  length,  seen  in  the  market. 
CuiBi  latm  AfBsui. 

One  example  4  inches  long. 
Vomw  MUpinnU(Mii''biU). 

One  5  inches  long. 
Salans  vomer  (LIddbus). 

One  5  inches  in  length.     Large  ones  were  seen  in  the  market. 
ChloroHombm*  tliryianii  (Linnieua). 

Six  examples,  4^  to  6j  inches. 

Pomfttomni  MlUtriz  (Linnsus). 

Few  examples,  each  about  three  or  four  pounds  in  weight,  seen  in 
the  market. 

BaohyiMiitTOii  ouiBdilm  (Lionnus). 

One  lOg-  inches  long. 

CorTphsilR  hippo ms  Linnieua: 

Several  seen  in  the  market,  and  also  others  at  Barbadoes. 

Slierinni  pun  (Linnsui). 

One  5j  inches  long. 
Centropomnt  iniifBrQi  Pwy. 

Regan.  Proc,  Zool,  Soc,  London,  1906,  p.  391.    Curoni  River. 

One  4}-ff  inches. 
CsBtropomn*  nndMimUi*  (Binch). 

Regan,  I.e.  Caroni  River. 

Epinephelni  K4(oeii(loiii*  (Oabeck). 

Srnanus  impcliyiiiatiiis  Glinther,  Cat.  F.  Brit,  Mus.,  I,  18.59,  p.  142. 
E.  atniisionU  Houlenger,  Cat.  F.  Brit.  Mas-,  VA.  2,  I,  1895,  p.  228, 

FatronutDpon  orneUktm  eoronatn*  (VaiencbnaMi}, 
Sermmia  cnronatiin  (liinlhcr.  I.e.,  p.  124. 
Epincplielus  giillatiis  Boulpngpr,  I.e.,  p.  176. 

Mretaroptraa  nib«r  [Blorb), 

fierraiias  uiidiilosiia  (jiinthcr,  l.c.,  p.  143.  ' 

Iffotaropana  bonul  (Hik)-). 

Epiiirjihdxis  boimci  Bouletigcr,  I.e.,  p.  265. 
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II;DtiropBret  dimldiaU  (Foey)- 

Head  2f ;  depth  3^;  D.  XI,  16,  i;  A.  Ill,  12,  i;  scales  about  100 
in  lateral  line  to  caudal  base,  and  15  more  on  latter;  tubes  S3  in 
lateral  line  to  caudal  base,  and  about  15  more  on  latter;  17  scales 
between  soft  dorsal  origin  and  lateral  line;  31  scales  in  vertical 
series  between  spinous  anal  origin  and  lateral  line;  snout  3^  in  Jiead 
measured  from  upper  jaw  tip;  eye  5§;  maxillary  2};  interorbita! 
5 J.  Body  well  compressed,  contour  eloi^ately  ellipsoid.  Head 
large.  Snout  about  long  as  wide.  Eye  high,  little  ellipsoid,  centre 
about  first  i  in  head.  Mouth  large,  lower  jaw  well  protruded. 
Maxillary  reaches  opposite  eye  centre.  Bands  of  conic  teeth  in 
jaws,  inner  depressible  and  enlarged  little  in  front  of  upper  and 
along  sides  of  lower.  Pair  of  firm  erect  outer  wide-set  canines 
above.  Row  of  small  teeth  on  vomer  and  palatines.  Nostrils  close, 
front  one  little  larger  and  at  last  fourth  in  snout.  Interorbital  slightly 
convex.  Preopercle  angle  rather  salient,  with  slightly  enlarged 
serrse.  Rakers  vii,  3  + 11,  vii,  lanceolate,  IJ  in  eye.  Scales 
crowded  along  edges  of  body,  small,  cycloid  on  predorsal,  head  and 
chest,  otherwise  mostly  ciliated.  Lateral  line  concurrent  with 
dorsal  profile.  Dorsal  spines  pungent,  fourth  longest  and  first 
shortest.  Hayed  dorsal  and  anal  alike,  rounded.  Anal  spines 
graduated  up  to  third,  which  longest.  Caudal  truncate,  IJ  in  head. 
Pectoral  large,  If  in  head.  Ventral  reaches,  vent,  though  not  quite 
to  anal,  2J  in  head.  Color  in  alcohol  mostly  deep  brown,  paler 
below  and  clouded  with  whitish.  Pale  yellowish  tints  -on  lower 
surface  of  head.  Iris  yellowish  and  dusky.  Indistinct  pale  ring 
around  caudal  peduncle,  behind  which  above  on  rudimentary  caudal 
rays  inconspicuous  small  dusky  or  blackish  saddle.  Vertical  fins 
and  ventrals  all  more  or  less  dusky  to  blackish,  also  all  edged  very 
narrowly  more  or  less  with  whitish.  Spinous  dorsal  with  edge, 
middle  and  base  more  or  less  with  lengthwise  blackish  streak.  Pec- 
toral grayish.    Length  5-^'s  inches. 

This  species  is  said  to  be  very  rare,  and  only  previously  known 
from  Cuba. 
Diplectrnm  radlale  (Quoy  uid  Gaimud). 

One  6|  inches. 
Endnln*  anrigft  (VabncicDEeB). 

Serranus  auriga  Boulengcr,  Cat.  F.  Brit.  Mus.,  Ed.  2,  1,  1895,  p.  287. 
BTptien*  laponBaBut  <5cbnciiler). 

Rhyplicus  taponaceits  Boulcnger,  I.e.,  p.  348, 
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Byptioni  alenatni  VaJencicnDa. 

Head  3;  depth  3^;  D.  Ill,  21;  A.  14;  snout  6  in  head,  measured  ■ 
from  upper  jaw  tip;  eye  4|;  maxillary  2J;  interorbital  11§;  pores 
in  lateral  line  about  73;  rakers  x  +  8,  x,  clavate,  3  in  eye;  eye 
longer  ttian  snout;  maxiUary'  extends  slightly  beyond  hind  eye 
edge.  Iris  dark  reddish.  Edges  of  dorsal,  caudal  and  anal  very 
narrowly  whitish,  submarginal  region  blackish.  One  example  5j 
inches  long. 

This  species  is  acknowledged  to  be  distinct  from  R.  saponaceus  on 
account  of  its  larger  eye,  longer  than  snout.  As  I  have  no  cor- 
responding small  examples  of  H.  saponaceus,  these  points  cannot  be 
verified.  Boulenger  says  the  snout  and  eye  are  equal  in  R.  arenatus, 
though  in  my  example  the  eye  is  distinctly  larger.  Jordan  and  Rutter 
have  mentioned  several  examples  from  Jamaica,*^  and  state  "one  has 
three  opercular  spines"  and  "aside  from  the  number  of  opercular 
spines,  this  species  may  be  distinguished  from  the  precedmg  by  its 
more  slender  body,  depth  1|  to  1|  in  head,  and  by  the  less  projecting 
lower  jaw."  Now  the  type  of  Eteutkeradis  cmiaceua  Cope  shows  the 
depth  greater  than  the  length  of  the  head,  and  the  preopercular  spines 
2  on  the  left  side  (lower  bifid)  of  the  head  and  3  on  the  right  side. 
The  opercular  spines  are  three  on  both  sides,  and  both  upper  and 
median  of  left  side  bifid. 

LatUnnt  UUlil  CVsJeDcienDn). 

Four  small  examples,  4t*j  to  5/b-  inches. 

Lvtianni  iTnagrii  (Liunnug). 

One  young,  4^  inches. 

Oeyiimi  obrjinmi  (Bloch), 

Megoprum  ekrysTtrut  GOnther,  Cat.  F.  Brit.  Mus.,  I,  1859,  p.  186. 

One  4J  inches. 

H*miilon  pur»  (OeanuiMt). 

Five  examples,  41  to  5J  inches  long.     All  with  diffuse  large  blackish 
blotch  at  caudal  base. 
Hamnlou  flftTollnaatam  (Vilsnocnna). 

H.  xanthoplerum  Gunther,  I.e.,  p.  312. 
Braohrgenyi  iihr;MrgTT<ai  (Gaathci)- 

H.  chrygarffyreum  Gunther.  I.e.,  p,  314. 

Bath:r>tomft  rlmatOT  (Jordan  and  Swiio). 

H.  chTyaopterum  {non  IJniueus)  Gflnther,  I.e.,  p.  313. 

Jordan  and  Rutt«r,  Proc.  Acad,  Nat.  Sci.  Piiila.,  1S'J7, 
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Batbyitoma  itriatnm  (Linncua]. 

One  example,  6  inches  long.     General  color  leaden  above,  white 
below.     Body  with  five  bright  gilt  lengthwise  bands.     Iris  gray- 
yellow.     Inside  mouth  red.     Fins  largely  gray. 
OrtlioprittU  loapnlariB  »p-  nov.    Fig.  4. 

Head  2J;  depth  2J;  D.  XII,  15,  i;  A.  Ill,  10,  i;  P.  r,  16;  V.  I,  5; 
scales  52  in  lateral  line  to  caudal  base,  and  8  more  on  latter;  10 
scales  between  spinous  dorsal  origin  and  1.1.,  and  same  between  soft 
dorsal  origin  and  1.1.;  16  scales  in  vertical  series  between  spinous 
anal  origin  and  1.1.;  36  scales  before  spinous  dorsal;  snout  2|  in  head; 
eye  Sf;  maxillary  3;  interorbital  3|;  third  dorsal  spine  24;  first 
branched  dorsal  ray  3i;  second  anal  spine  3i;  first  branched  anal 
ray  2J;  least  depth  of  caudal  peduncle  3;  upper  caudal  lobe  1|; 
pectoral  If;  ventral  IJ. 


FiR.  4. — Orlhiijn-istiK  scapiitaris  I'owlcr.     (Type.) 

Body  well  compres.sed,  back  well  elevated  in  front  so  that  front 
profile  steeply  inclined,  greatest  depth  at  spinous  dorsal  origin, 
predorsal  slightly  keeled  medianly  and  other  edges  rounded  convexly. 
Caudal  peduncle  well  compressed,  least  depth  Ig  its  length. 

Head  rather  large,  well  compressed,  flattened  sides  nearly  even, 
and  upper  profile  slightly  concave  before  nostrils  and  above  eye, 
Snout  convex  over  surface,  long  as  wide.  Eye  large,  ellipsoid,  ele- 
vated, centre  slightly  before  middle  in  head  length.     Mouth  small. 


,,Googlc 


1915.]  NATURAL  BCIBNCB8  OF  PHIIiADBLPttlA.  537 

low,  little  inclined,  jaws  about  even.  Maxillary  extends  back  about 
opposite  bind  nostril.  Lips  rather  firm,  well  developed,  fleshy. 
Chin  with  two  small  pores  below,  and  behind  large  deep  median  one.  ■ 
Teeth  conic,  firm,  simple,  in  broad  bands  in  jaws,  none  on  tongue 
or  roof  of  mouth.  Upper  and  lower  buccal  folds  broad,  papillose. 
Tongue  broad,  depressed,  rounded  and  free  in  front.  Mandible 
depressed,  rami  strong,  elevated  Uttle  behind  inside  mouth.  Nostrils 
together,  close  before  front  eye  edge,  anterior  lower  and  twice  size 
of  posterior.  Interorbital  convex.  Hind  preopercle  edge  vertical, 
with  more  or  less  concealed  though  well-developed  row  of  serrse, 
and  slightly  salient  rounded  angle  unarmed.  Suprascapular  scale 
with  membranous  edge. 

Gill-openii^  extends  forward  about  opposite  middle  of  pupil. 
Rakers  9  +  12,  lanceolate,  compressed,  about  4  in  eye.  Filaments 
IJ  in  eye.  Pseudobranchise  2}  in  eye.  Isthmus  narrow  and  with 
branchiostegal  membrane  forming  strong  free  fold  across  front 
portion. 

Scales  moderate,  most  finely  ciliated,  above  lateral  line  in  obUque 
rows  slopii^  up  to  dorsal  fin,  and  below  in  horizontal  rows.  Scales 
reduced  on  front  of  breast,  along  bases  of  dorsals  and  anal,  on  caudal 
base,  head  above  and  cheek,  so  that  last  has  ten  rows  from  eye 
below  to  lower  comer  of  preopercular  ridge.  Except  basal  scaly 
sheaths,  of  dorsals  and  anals,  fins  entirely  naked.  Caudal  largely 
covered  with  very  minute  scales.  Base  of  pectoral  with  minute 
scales.  Muzzle  largely  naked.  Pectoral  with  rounded  axillary 
scaly  sheath,  and  ventral  with  pointed  axillary  scale  about  J  length 
of  fin.  Lateral  line  complete,  concurrent  with  dorsal  profile,  tubes 
simple,  each  slightly  upturned,  and  extends  out  basally  on  caudal 
to  middle  of  fin. 

Spinous  dorsal  with  nearly  entire  edge,  third  spine  longest  and 
first  shortest.  Soft  dorsal  lower,  uniform.  Spinous  anal  small, 
first  spine  shortest  and  second  longest,  and  rayed  fin  like  soft  dorsal. 
Caudal  broad,  broadly  forked,  lobes  pointed  and  upper  longer. 
Pectoral  moderate,  low,  upper  rays  longer.  Ventral  inserted  behind 
pectoral  base,  spine  J  length  of  fin,  and  extends  i  to  anal.  Vent  well 
before  anal. 

Color  in  alcohol  deep  sooty-brown  generally,  tmged  with  dull 
olivaceous,  and  back  and  sides  above  lateral  line,  with  an  obscure 
mottled  appearance.  Large  dusky-brown  humeral  blotch  about 
equal  to  twice  extent  of  eye  in  area,  and  also  embraces  upper  hind 
opercular  edge.     Behind  this,  just  below  lateral  line,  several  obscure 
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dull  brownish  vertical  streaks.  Under  surface  of  body  more  or  less 
marbled  with  whitish,  darker  color  producing  soiled  appearance. 
■  Iris  silvery,  with  grayish  tints.  Mandible  whitish.  Mouth  pale 
in  front,  though  within  pharynx  and  gill-opening  brilliant  orai^e. 
Dorsals  grayish,  basally  with  dusky  lengthwise  band,  above  this 
whitish  band  bordered  above  by  another  dusky  band.  All  area 
above  on  spinous  iin  dark,  though  on  rayed  fin  behind  another  short  ' 
paler  lengthwise  band.  Anals  grayish,  also  pectorals  and  caudal, 
latter  very  obscurely  with  several  faint  vertical  darker  cross  bands. 
Ventrals  dusky-gray,  front  edge  whitbh,  and  ends  with  few  whitish 
mottlings. 

Length  6  J  inches. 

Type,  No.  45,084,  A.  N.  S.  P.  Port-of-Spain,  Trinidad,  British 
West  Indies.     February-March,  1915.     Richard  M.  Abbott, 

Only  the  type  secured.  This  interesting  species  is  related  to 
Orthopristis  chrysopterus  {Linnaeus)  from  the  northern  waters  of 
the  Gulf  of  Mexico  and  the  United  States.  It  differs  at  once  in  its 
fewer  anal  rays,  fewer  scales  and  coloration. 

{Scaputaris,  shoulder,  with  reference  to  the  dark  blotch.) 

Conodon  uobllia  (Linimu). 

C.  twinUs  Fowler,  Proc.  Acad.  Nat.  Sei,  Phila,,  1915,  p.  261. 
BrMh7<Uiil«ni«  eorriiuBfoniili  (SMiudMbDer). 
One  5i  inches  long. 

Omlunni  otlamni  (Valeoeicona). 

Chrysophrys  calamus  Gtinther,  Cat.  F.  Brit.  Mus.,  I,  1859,  p.  487. 

Abundant  in  the  markets,  tboi^h  none  preserved. 
AToliDiargii*  nnlmunlatni  (Bla«h). 
Two  5i  and  6i  inches. 

EnalnHtomni  piU  (Vdeaeioann). 

Eight  examples,  3  to  3  H-  inches, 
ewm  Thambaat  ValcoiueiuiM. 

Sb£  examples  2J  to  Of  inches  long.  Young  with  very  large  caudal 
and  four  or  five  narrow  pale  dusky  vertical  lines  on  front  of  body  or 
before  anal. 

Lviniiti  brovtMpi  ValendeDiiea. 

One  6f  inches. 

OiDBtOiaion  dsntVX  (Vilondeana). 

.  L.  deniex  GUnther,  U.,  II,  1860,  p.  269. 
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Comlft  inlMiqiitlti  (Poey)- 

Head  2J;  depth  SJ;  D.  XI-I,  23;  A.  II,  9;  scales  4S  in  lateral 
line  to  caudal  base,  and  about  15  more  out  over  caudal  fin  basally; 
7  scales  above  1.1.  to  spinous  dorsal  origin;  S  scales  below  1.1.  to 
spinous  anal  origin;  snout  4}  in  head;  eyeS^;  maxillary  2^;  inter- 
orbital  4^.  Body  rather  robust,  compressed.  Head  compressed, 
upper  profile  straight.  Snout  length  |  its  width.  Eye  large,  rounded, 
high,  little  behind  first  third  in  head.  Mouth  low,  large,  jaws  about 
even.  Maxillary  reaches  back  about  opposite  hind  pupil  et^e. 
Teeth  conic,  each  jaw  with  row  of  lai^e  even  ones,  and  upper  with 
inner  close-set  narrow  band  of  fine  ones.  Tongue  smooth,  free. 
Nostrils  close  before  eye,  together,  hind  one  vertical  slit.  Inter- 
orbital  nearly  level.  Preopercle  edge  membranous,  notched. 
Rakers  9  -|-  14,  iii,  lanceolate,  2  in  eye.  Scales  in  horizontal  rows 
below  lateral  line,  above  concurrent  with  its  course,  except  below 
middle  of  spinous  dorsal  when  sloping  obbquely  up  under  origin  of 
soft  dorsal,  though  concurrent  with  lateral  line  rest  of  space  poster- 
iorly. Rayed  vertical  fins  lai^ely  scaly  over  basal  portions.  Lateral 
line  concurrent  with  back,  tubes  large,  bifid.  Dorsal  spines  slender, 
fifth  longest.  Soft  dorsal  inserted  about  midway  between  eye 
centre  and  caudal  base,  fin  lower  than  spinous  fin.  Second  anal 
spine  much  longer  than  first,  about  |  first  branched  ray.  Caudal 
double  truncate.  Pectoral  Ij  in  head,  ventral  very  slightly  shorter. 
Color  in  alcohol  olivaceous,  with  more  or  less  dusted  appearance. 
Each  row  of  scales  with  dark  dusky-olive  median  streak,  forming 
continuous  lengthwise  lines.  Under  surface  of  body  with  whitish 
ground-color.  Iris  brownish.  Fins  all  grayish,  spinous  dorsal 
largely  dusky.  Inside  gill-opening  and  pectoral  base  and  axilla 
pale.     Length  ij  inches. 

This  species  appears  to  be  rare  or  little  known.     Two  examples 
recorded  by  Jordan  and  Eigemuann  from  St.  Thomas  indicate  the 
variation.'*    The  above  characters  given  very  strongly  suggest  that 
Corvula  sacUe-lucUe  Jordan  is  identical. 
Balrdiillm  ronahni  (ValenciPQDa). 

One  3|  inches. 
ateHibr  itellifer  (Blooh). 

One  5|  inches. 

FoljdaDtrlni  Tir^ioni  (Linnsus). 
One  6i  inches. 

"Rep,  U.  S.  F.  Com.,  1886  (1889),  p.  380. 
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PAlyHntrni  Hhambnrgkii  Mailer  ud  Trsoehel. 


Sqvldeni  pnlahar  (Gill). 

Cyrhlasoma  pukhrum  Gil),  l.c.,  p.  22. 

Acant  pukkra  R«gan,  I.e.,  p.  392,  PI.  25,  fig.  1. 

jEmiidens  puUher  Fowier,  Prop.  AcBfl.  Nat.  Sci.  Phila.,  1915,  p.  261.    8t. 
Joseph  and  Blue  Basin. 
Ciahluoms  bimasnUtsm  (Uohbiu). 

R^an,  Le. 

Cythlaaoma  tania  Gill,  l.c. 

Cniii«lahlB  luattlU  (Linwug). 

;  l.e.,  1906,  p.  391. 

Iridio  UnoUi  Jordui  uiil  Everauum. 

One  6  inches. 

Ilidla  mMQllplUU  (MOUer  kod  TlOMhcl). 

PUttygloimts  macuiipinna  Gitnther,  Cat.  F.  Brit.  Mus.,  IV,  1862,  p.  165. 
CrTptotomat  nttai  (Vslendemw*). 

CaUyodon  Mtus  GUnther,  l.r.,  p.  214. 

One  example,  6j  inches  long.  Color  when  fresh  generally  bluish- 
green,  with  irregular  pale  purplish-brown  blotches,  also  several 
Ul-defined  underlaid  lengthwise  tints  of  same  shade.  In  some 
lights  body  shows  brilliant  purple  and  violet  reflections.  Under 
surface  of  head  and  trunk  whitish.  NarroW  blue  Une  from  eye  to 
mouth,  and  short  bar  behind  above.  Iris  whitish,  narrow  green 
circle  bordering  pupil.  Dorsals  and  anals  pale  gray,  mottled  finely 
with  darker  tints.  Caudal  dull  red,  spotted  with  purple,  spots 
smaller  than  eye  and  most  evident  on  middle  near  base.  Pectoral 
and  ventral  pale,  base  of  former  gray.  Colors  fadii^  brownish  in 
alcohol. 
CiTpiatomni  berylllnDt  Jordu  aod  Swun. 

One  6  inches. 
IpariMDM  TftdUm  [VKiMidcnnFi]. 

One  5f|  inches. 

Spuitoma  hoplom7it*x  (Cope). 

One  5i  inches  long.  Color  when  fresh  brownish,  with  olive  tinge 
above,  obscurely  and  finely  mottled.  Side  of  belly  with  purplish 
tinge,  and  lower  surface  whitish.  Four  indistinct  darker  blotches 
on  back  reflected  on  dorsal  fins,  first  at  spinous  dorsal  origin,  second 
little  behind  middle  of  spinous  dorsal,  third  at  front  of  soft  dorsal, 
and  fourth  on  caudal  peduncle  above.     Iris  pale  brown,  and  narrow 
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brown  ring  its  entire  extent  raedianly.  Dorsals  more  or  less  with 
greenish  and  brown  tints,  variegated  with  gray  and  dusky.  Anals 
grayish,  variegated  with  greenish  blotches.  Caudal  purplish-green, 
hind  edge  narrowly  pale,  subraarginally  dusky.  Pectoral  and  ventral 
gray.  Pectoral  axil  and  base,  and  edge  of  gill-opening  broadly  for 
good  extent  opposite,  brilliant  blue^reea. 

SpKTiMina  ftHTotniMtam  (ViJeneieiuiH). 

Scarus  aurofreiuilua  Gitather,  Cat.  F.  Brit.  Mua.,  IV,  1862,  p.  212. 
Spkrliainft  diitlnotnni  (Foey), 

Scarus  frondotui  (non  Cuvier)  GUnther,  I.e.,  p.  210. 
Callyodon  enralani  (Broch). 

One  5|  inches. 
Oh«todlpt«TOi  fabar  (BrouooDet). 

One  3i  inches. 
Chatoion  aa«11ata>  Bloch. 

One  3^  inches.     Also  four  from  Isle  of  Monos  (Dr.  B.  Sharp). 
Cluatodan  napiitratni  LiouBu*. 

Gttnther,  I.e.,  II,  1860,  p.  12. 

FomaoaBtltna  annatni  (Luidbiu). 

One  from  Trinidad  (Dr.  B.  Sharp). 


Sapatvi  ataralani  (Sohnndu). 

Not  secured,  though  brought  into  the  market.     Very  common 
at  Antigua. 
Btephanolapii  fcupidns  (Linoaui). 

Monaainlhtu  seli/pr  GUnther,  I.e.,  VIII,  1870,  p.  239. 

Two  small  oaes  2i  and  3  inches  long. 

Laatophryi  triearaia  (Limutua). 

One  2J  inches. 
Laatophryi  trlqaatar  (Lianmu). 

Ostraeion  triqueter  GUnther,  Cat.  F.  Brit.  Mils.,  VIII,  1870,  p.  258. 
BpbeTOidaa  teitadinanB  (Liimsiu}, 

One  3^  inches  long.    The  dark  blotches  or  spots  on  the  sides  are 
a  little  larger  and  more  numerous  than  those  on  examples  about 
the  same  size  from  Nicaragua. 
CUlomyotami  apiaoaia  (LinDaui). 

C.  geometrieu*  GUnther,  I.e.,  p.  310. 


,,Goog[c 


542  PRocEBDiNoa  of  the  academt  op  [Oct., 

CUlMiyotanit  antUlunn  Jordu  uid  RutMr. 

One  example  2f|  inches  long.  Many  examples  of  Diodon  hystrix 
Linnseua,  seen  in  the  curio-shops  of  Barbedoes,  some  doubtless 
obtuned  in  this  vicinity. 

loOrpMU  bnailimU  Vilaieienn«. 

One  6i  inches  long.  It  shows  a  supra-occipital  tentacle  well 
developed  and  a  narrow  infra-orbital. 

BtwpMUt  belgil  Evennun  and  Mush. 

One  example  4  inches  long.  It  differs  from  the  original  account 
and  figure  in  the  presence  of  a  much  longer  supra-orbital  tentacle. 

CsphmlMantha*  VDlttUU  (Linnnu). 

Dactj/lopterus  volUana  GOnther,  I.e.,  11,  1860,  p.  221. 

One  4J  inches. 
CTalopMtta  oUttendeBi  B.  A.  Beu. 

Proc.  U.  S.  Nat.  Mub.,  1894,  p.  635. 
ClthArlAhtbyi  tplloptanii  GOnther. 

Two  3f  and  3^  inches  long. 
Etropni  mlorottomni  (QUI). 

One  example,  4|  inches  long.  A  comparison  with  examples  from 
Ocean  City,  N.  J.,  and  Wallops  Island,  Va.,  shows  no  specific  difference, 
though  a  wide  range  of  variation.  This  latter  shows  E.  rimosus 
Goode  and  Bean  as  a  synonym,  and  possibly  E.  crossotvs  Jordan 
and  Gilbert  also. 

A«Unu  Itnsktvt  (Unostu). 

One  7  inches. 

PUlrpnn*  domitOT  (LactpMe), 

Regtu),  Proc.  Zool.  8oc.  London,  1906,  p.  302.    Caroni  River. 

SomiUtor  mwaUtat  CBloob). 

I,  p.  112. 
i.r.    iiejucai  swamp. 

Brorthodnt  br«Tl»ap«  OiU. 

Proc.  Acad.  Nat-  Sei.  Phila.,  1859,  p.  195.    Trinidad,  near  the  mouth  of  a . 

river  in  the  vicinitv  of  the  celebrated  Pitch  Lake. 
Regan,  I.e.,  p.  393. 

eoUni  fMoUtnt  <Oill]. 

Clmogobius  faacialiu  Gill,  Ann.  Lye.  N.  Hist.  N.  Y.,  1858,  p.  378. 
n.  fasdatw,  Regan,  I.e.,  p.  392. 

AWMIU  taiMlo*  (LichlenMrin), 

ChonophoTui  banana  Regan,  I.e.,  p.  393. 
latTMhoidet  inriaunaui*  (Schneider). 
Two  seen,  but  not  preserved. 
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Aatannariot  wsbw  (Cuvicr). 
One  example  2|  inches  long. 

Grenada. 
On  March  9  a  amall  collection  was  obtEuned  at  St.  George.    Only 
one  of  the  few  previously  listed  species  was  secured,  all  the  others 
obtwned  by  Mr.  Abbott  being  new  to  the  fauna. 
I>u;»tU  (ynnvn  (Mailer). 

Trygm  tiJiercubUa  Gfinlher,  Cal.  F.  Brit.  Mub.,  VIII,  1870,  p.  480. 
OpUthommft  01110010  (Lc  Sueur). 

Clupea  IhruiBtt  GOnther,  I.e.,  Vll,  1868,  p.  432. 
Corydoru  anaoi  (OiU). 

Regan,  Pror.  Z,  Soc.  LoDdon,  1906,  p.  388. 

Aofnilla  loitroU  <Le  Sueur). 

A.  iezana  GOnther,  I.e.,  VIII,  1870,  p.  32. 
Bnthalywn  nlpiiouu  (Bonnatem). 

Giinthw,  I.e.,  p.  135. 

OrmnoUiorax  fnoabii*  Ruuui. 

Munma  nfra  (non  Bloch)  GUnther,  I.e.,  p.  123. 

SiToln*  hMtll  (BouleDCer). 

Regaa,  .4nn.  Mag.  Nat.  Hist.  London,  (8)  X,  1912,  p.  501. 

HolMMitnii  odiMntiooi*  (Osbeok). 

One  7i  inches. 
TrMhoTopi  anioMDoplithmlmiii  (Bioeb). 

Two,  4i  and  6J  inches. 

DawpMroB  pnnotktnt  (Aiuni). 

One  5  inches. 
PstrooMtopoo  snMototn*  (LBctpUo.). 

One  6|  inches. 
CBphalophalli  ftilrnt  <LinDBu<). 

Two,  5|  and  6)  inches. 

EpioeplMlnt  niTMtOt  <VaJeacienD»). 

Boulengpr.  Cal.  P.  Brit.  Mil!..,  Ed.  2,  I,  18M,  p.  225,  PI.  3,  fig.  B. 

Epln«pli«lQ*  adiMoclooi*  <0ibeck). 

One  6i  inches. 
AlplMita*  eUaroptami  (Cuvier). 

E.  nfer,  Bouknger,  I.e.,  p.  254, 

One  Si  inches  long. 

lC7«t«rop«raB  booaoi  (P«y). 

Epimsphetiis  bonaci  Boulenger,  I.e.,  p.  265. 
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|[;«t«rapnoa  MmU  (Poey)- 

E.facaius  Doulenger,  (.c,  p.  261. 
HypoplBOtniB  anioolor  gntUTftriat  (Pwy)- 

Back,  caudal  pedun(Je  and  sides  above  rich  dark  blue-black  when 
fresh,  same  color  also  extending  on  bases  of  both  dorsals.  Rest  of 
body,  including  predorsal  region  and  all  fins,  brilliant  orange.  Iris 
same,  though  orange  fading  white  in  alcohol.  Both  dorsals,  anals 
and  ventrals  all  very  narrowly  and  inconspicuously  edged  with 
black.  Broad  blue-black  bar  from  each  side  of  snout  tip  to  eye, 
edged  on  each  side  by  narrower  bar  of  cobalt-blue,  which  also  with 
still  outer  narrower  dusky  marginal  streak.  Lower  sides  of  body 
with  dusky  diffused  in  brilliant  orange.  Length  5^  inches. 
Ooynrnt  ehryinrai  (Blocta). 

One  5J  inches  long. 

Iridlo  garnotl  (VblcncieimeB). 

Color  when  fresh,  back  neutral  tint,  greenish-yellow  in  front 
above,  centre  of  each  scale  more  oHve-green.  After  depressed 
pectoral  vertical  ill-defined  broad  purplish -black  streak  towards  anal, 
fading  out  below.  Behind  vertical  bar  all  upper  surface  of  body  and 
sides  purplish-neutral  shade,  middle  of  each  scale  darker.  Head, 
belly  and  lower  sides  tinged  dull  purple-gray,  darker  tint  across 
mandible  below,  leaving  broad  whitish  or  pale  lower  lip.  Iris  blue- 
green,  narrow  circle  of  gold  around  pupil.  From  upper  hind  eye 
edge  two  narrow  blackish  lines  towards  spinous  dorsal  origin,  above 
and  behind  several  small  scattered  blackish  dots,  inconspicuous. 
Snout,  interorbitai  and  opercular  region,  little  darker  than  rest  of 
head.  Both  dorsals  with  very  narrow  whitish  edge,  general  color 
slaty  to  purplish-gray,  though  on  median  and  basal  portions  its 
entire  extent  with  fine  deep  scarlet  vermiculations,  less  numerous 
on  spinous  fin,  and  very  conspicuous,  becoming  mostly  regular, 
parallel  and  sloping  obliquely  back  on  soft  dorsal  behind.  Spinous 
dorsal  with  submai^nal  pale  or  scarlet  line  fading  out  cm  soft  fin, 
though  dark  area  it  defines  continued  similarly  wide  to  end  of  fin- 
Anal  largely  of  neutral  tint,  with  median  lengthwise  area  of  deep 
scarlet  (turning  yellow  in  alcohol)  which  vermiculate,  and  many  of 
vermiculations  extend  to  base  of  fin.  Submarginal  dusky  line  close 
to  pale  edge  of  anal.  Caudal  warm  blackish-brown,  edge  narrowly 
grayish,  and  concurrent  with  convex  hind  edge.  Five  transverse 
dark  purple  lines,  edged  narrowly  with  violet^ray,  on  caudal. 
Pectoral  pale  gray,  becomes  blackish  towards  tip  and  along  edge 
above,  axil  bright  green,  small  neutral  tinted  spot  at  origin  of  fin. 
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and  grayish  area  before  base.     Ventral  grayish,  tip  dusky.     Length 
5|  inches. 

Another  example  differs  in  having  only  a  few  dusky  dots  behind 
dark  lines  from  eye  above,  ail  of  which  interrupted,  and  no  dark 
dots  above.  Greenish-yellow  of  front  of  back  extends  on  lower  side 
of  head  below  eye.  Spinous  dorsal  without  dark  vermiculations. 
Transverse  lines  on  caudal  forking  and  irregular.  X.ength  SfJ 
inches. 
Iridio  btritUtai  (Biwb). 

One  6  inches. 

St.  Lucia. 

A  small  collection  was  made  at  Castries  on  February  24.     But 
few  species  have  been  listed  from  this  island. 
Lebiitta  nttoalktiu  iPetm). 


KyrUpiittii  JmeobiLB  Cuvkr. 
One  4|  inches. 

HretsropwOft  T«IMnill»(LinnBua). 

Jordan  and  Eigenmann,  Bull.  U.  S.  F.  Com.,  VllI,  1890,  p.  36S. 

Hypoplaotrai  oniooloi  oUoTaro*  (ValeDcisDOM). 

One  4|  inches. 
Frlusnthiu  orosntatni  (Lsctpide). 

One  5J  inches. 

BlthyitOBft  rim*t«I  (Jonlui  atid  Swain). 

One  6  inches. 

CormU  mbsqaalii  (Pocy). 

C.  sancla-tuciir  Jordan,  Proc.  U.  S,  Nut.  Mua.,  1889,  p.  649. 
Clsption*  parne  (St^boeider). 

Color  when  fresh  brilliant  purple,  with  bright  ultramarine-blue 
spots  scattered  over  the  back  and  sides  irregularly  (fading  blackish 
in  alcohol).  Iris  dusky,  narrow  golden  circle  around  pupil.  Under 
surface  of  head  pale  brownish.  Scaly  dorsal  bases  brilliant  dark 
purple,  membranes  of  fin  black,  though  last  three  rays  and  mem- 
brane in  contrast  white.  Scaly  anal  base  pale,  membrane  same, 
last  rays  white  and  median  rays  jet-black  terminally.  Caudal  purple- 
black,  pointed  lobes  jet-black,  and  hind  edge  white.  Pectoral 
dusky-gray,  paler  below.  Ventral  grayish  baaally,  whitish  terminally. 
One  example,  7|  inches  long.     Rare. 
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Irldio  UnoU  Jordan  uid  ETennum. 

Color  when  fresh  largely  olive-green,  centre  of  each  scale  little 
darker.  Just  after  head  above  pectoral  several  scales  with  pale 
bases,  red  in  centres  and  edges  dusky.  Head  validated.  Pale- 
green  band  from  eye  forward  to  mouth,  continued  back  behind  eye, 
then  down  along  preopercle  edge  giving  off  four  branches  horizontally 
on  opercles,  extends  horizontally  forward  to  mouth  comer  crossing 
lower  jaw,  and  leaves  large  white  symphyseal  area.  Also  pale-green 
branch  from  eye  above,  toward,  but  not  quite  reaching  snout  tip, 
where  wide,  then  joining  its  fellow  extends  upon  front  of  head  to 
predorsal  region.  Most  of  pale  green  bands  on  head  bordered 
with  palo-^een  lines.  Close  behind  eye  deep  blue-black  blotch 
little  larger  than  pupil.  Several  greenish  spots  on  each  side  of 
predorsal  irregularly.  Caudal  base  with  obscure  dusky  vertical 
wedge-shaped  mark.  Iris  green,  narrow  golden  circle  around  pupil. 
Dorsals  brilliant  scarlet  basally  at  least,  paler  towards  edges  (fins 
faded  largely  grayish  In  alcohol).  Soft  dorsal  more  or  less  vermicu- 
late,  with  darker  basally,  last  two  rays  within  narrow  dusky  basal 
blotch,  and  edges  narrowly  whitish  with  narrow  submai^nal  gray 
line.  Anal  largely  olive-gray,  darker'or  slightly  slaty  basally,  broad 
median  area  as  lengthwise  crimson  band,  upper  edge  evenly  undu- 
lated, lower  straight,  both  formed  as  inner  darker  brown  line  and 
outer  paler  bordering  line.  Anal  edge  narrowly  whitish,  with  close 
line  submarginally  of  brownish.  Caudal  brilliant  greenish-yellow 
with  broad  paler  band  obliquely  back  above  and  another  below, 
also  narrower  median  one.  Upper  and  lower  comers  pale  dusky, 
with  several  irregular  paler  blotches.  Pectoral  and  ventral  pale, 
former  with  ventral  axil  and  outer  end  pale  purplish,  front  base 
with  oblique  dark  neutral  tint.  Length  6t  inches.  It  agrees  with 
the  Trinidad  example. 
Oallrodan  gamlana  (Blo«h). 
One. 

■pkrlBomk  flST*M«ll(  (Scbneider), 

One  5S  inches. 

Sp»riumk  nbripllUM  (VilencienDca). 

One  6j  inches. 
H«p»tiii  bkhlanni  (Cutriuiu). 
One  4|  inches. 

&llg«lialltb;s  iMballU  Jonlu  ud  Rutter. 

One  example  4i  inches  long.    Not  seen  previously  outside  of 
Florida. 


,y  Google 


NATURAL  SCIENCES  OF   PHIIADELPHIA. 


November  16. 

The  President,  Samuel  G.  Ddcon,  M.D.,  LL.D,,  in  the  Cbair: 

Twenty  persons  present. 

The  deaths  of  the  following  members  were  announced : 

George  Vaux,.April  21,  1915. 
Joseph  W.  Hawley,  May  5, 1915. 
J.  Hewson  Bradford,  M.D.,  June  5,  1915. 
Frederick  Prime,  July  13,  1915. 
John  T.  Morris,  August  15,  1915. 
C.  Few  Seiss,  September  5,  1915. 
Ogleaby  Paul,  October  5,  1915. 
And  of  Frederick  W.  Putnam,  a  Correspondent,  August  14,  1915, 

The  Publication  Committee  reported  the  receipt  of  papers  under 
the  following  titles: 

"The  genus  Gryllus  bs  found  in  America.  Orthoptera,"  by 
James  A.  G.  Rehn  and  Morgan  Hebtuxl  (May  12). 

"Mollusca  of  the  Southwestern  States,  VI:  The  Hacheta  Grande, 
Florida,  and  Peloncilla  Mountains,  New  Mexico,"  by  Henry  A. 
Pilsbry  and  James  H.  Ferriss  (May  19),  ' 

"Thtorie  du  gneiss  et  des  terrains  cristallophyliens  en  g^n^rai, 
par  Stanislas  Meunier  (May  19). 

"New  or  little  known  crane-flies  from  the  United  States  and 
Canada.     Tipulidie:  Diptera,"  by  Charies  P.  Alexander  (June  7). 

"Mollusca  of  the  Southwestern  States,  VII:  The  Dragoon, 
Mule,  Santa  Rita,  Baboquivari,  and  Tucson  Ranges,  Arizona, "  by 
Henry  A,  Pilsbry  and  James  H.  Ferriss  (June  16). 

"A  claseiflcation  of  minerals  according  to  their  occurrence,"  by 
Edgar  T.  Wherry  and  Samuel  G.  Gordon  (June  19). 

"Cephalopoda  of  the  Kermadec  Islands,"  by  S.  Stillman  Berry 
(July  7). 

"Aboriginal  sites  on  Tennessee  River,"  by  Clarence  B.  Moore 
(July  8). 

"The  diversity  of  ecologic  conditions  and  its  influence  on  the 
richness  of  floras,"  by  John  W.  Harshberger,  Ph.D.  (July  12). 

"The  fishes  of  Trinidad,  Grenada  and  St.  Lucia,  British  West 
Indies,"  by  Henry  W.  Fowler  (July  15), 

"Fishes  from  eastern  Canada,"  by  Henry  W.  Fowler  (July  15). 

"Rafinesque's  types  of  Unios,"  by  E.  G,  Vanatta  (October  9). 

"  The  sexual  evolution  of  Sarcocystes  muris, "  by  Howard  Crawley 
(October  25),. 
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"The  structural  relations  of  some  Devonian  shales  in  Ceatral 
New  York,"  by  Burnett  Smith  (November  1). 

The  issue  of  the  JotniNAL,  Volume  XVI,  No.  2,  was  reported. 
The  following  minute  was  unanimously  adopted  and  ordered  to 
be  duly  signed  and  forwarded: 

The  Academy  op  Natural  Sciences  of  Philadelphia  hears 
with  lively  satisfaction  of  the  completion  of  the  Bioloffia  Centraii 
Americana,  sixty-three  volumes  of  which  have  appeared  from  1879 
to  the  present  year.  Recognizing  the  unwearied  devotion  of  its 
founder  and  editor,  Dr.  Frederic  Ducanb  Godman,  to  the  collec- 
tion of  material,  its  study  by  specialists,  and  the  sumptuous  publica- 
tion of  the  results,  this  Academy  tenders  its  hearty  congratulations 
to  him,  its  distinguished  corresponding  member. 

The  following  were  elected  Correspondents: 

Alfred  C.  Haddon,  ScD,,  of  Cambridge,  England. 

William  Ludwig  Johannsen,  M.D.,  of  Copenhagen. 

William  Trelease,  LL.D.,  of  Urbana,  III. 

William  Bateson,  of  Merton,  England. 

Carl  Diener,  Ph.D.,  of  Vienna. 

Samuel  Wendell  Williston,  Ph.D.,  of  Chicago. 

Charles  E.  Barrois,  of  Paris. 

Thomas  Chrowder  Chamberlin,  LL.D.,  of  Chicago. 

Albrecht  Pench,  Ph.D.,  of  Beriin. 

Stanislas  Meunier,  D.Sc.,  of  Paris, 

The  following  was  ordered  to  be  published: 
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aAflHSSQUE'B  TTPES  OF  UHIO. 
BY  E.    Q.    VANATTA. 

Mr.  C.  A.  Poulson,  in  A  Mimograph  of  the  Flumatile  Bivalves  of 
the  Ohio  River,  Translated  from  the  French  of  Prof.  C.  S.  Rajinesque, 
Philadelphia  (1832),  p.  v,  states  that  he  has  "most  of  the  shells 
described"  by  Prof.  Rafinesque  in  the  Monographie  des  CoquiUes 
Bivalves  Fltmatiles  de  la  Riviere  Ohio}  These  shells  are  now  in  the 
collection  of  The  Academy  of  Natural  Sciences  of  Philadelphia,  with 
Rafinesque's  original  labels  and  ink  numbers  on  the  specimens.  These 
numbers  are  the  same  as  those  in  Prof.  Rafinesque's  Monograph 
of  1820. 

The  fractions  given  by  Rafineaque  after  each  species  indicate  at 
what  point  upon  the  shell  a  given  dimension  is  found.  The  figured 
species  agree  well  with  the  types  or  specimens  in  hand. 

As  some  of  Rafinesque's  names  are  now  in  use,  I  believe  it  will 
be  of  interest  to  determine  by  what  names  these  shells  are  known 
at  the  present  time  and  the  effect  on  nomenclature  if  they  were 
recognized  and  the  names  dated  from  1820. 

Many  of  Rafinesque's  species  have  been  credited  to  Conrad  by 
Mr.  C.  T.  Simpson.* 

Dr.  H.  A.  Pilsbry,  to  whom  this  paper  has  been  submitted,  sug- 
gests that  it  should  be  explicitly  stated  that  the  use  of  a  Rafinesquian 
name  depends  upon  whether  it  could  be  identified  by  descriptions 
published  prior  to  any  other  recognizable  name  for  the  same  species. 
That  it  can  be  recognized  from  the  types  or  other  specimens  from 
Rafinesque  does  not  entitle  his  names  to  acceptance  unless  the 
published  descriptions  are  adequate.  This  question  of  the  adequacy 
of  published  diagnoses  must  be  considered  for  each  species  separately. 
It  is  not  taken  up  in  this  paper,  which  deals  merely  with  the  question 
of  the  identity  of  the  Rafinesque-Poulson  specimens. 


^Annaita  GeneraUa  dea  Sciences  Physiques,  Tome  5,  BniKelles  (1820),  p.  2S7. 

*  Proceedings  of  the  United  StaU»  National  Muaeum,  Vol.  22,  No.  1205,  p.  601, 
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TrnnaillB  triqnstra  Rif. 

Truiwitla  iri^ueier  (Unio  Iriqueter)   Raf.  Monogr.   (1820),  p.  300,   No.   18, 
PI.  81.  figs.  1,  2,  3,  4. 

The  type  is  A.  N.  S.  P.  Coll.  No.  20,231. 

Length  55,  height  37,  diam.  32.5  mm. 

This  is  TrunciUa  Iriqadra  Raf.  of  Simps.  Synopsis,  p.  517,  and 
A  Descriptive  Catalc^e  of  the  Naiades  by  C.  T.  Simpson,  Detroit 
(1914),  p.  5. 
TnmoUU  braTidsiM  Ln. 

OtiiqjiaTia  infnrupfa  (U-  do.)  R&f.  Monogr.  (1820),  p.  302,  No.  21. 

The  type  is  A.  N.  S.  P.  Coll.  No.  20,257,  from  the  Ohio  River. 

Length  55.5,  height  43,  diam.  26.5  mm. 

This  b  TrurwiUa  brevidens  Lea  (1834)  of  Simps.  Synopsis,  p.  517, 
and  Descr.  Catal.,  p.  7.     It  is  preoccupied  by  Unio  soUnoidea  inUr~ 
rupta  Raf.  (1820),  p.  298,  No.  13,  var.  1. 
TrnnallU  obltqas  Rsf. 

OidiquaTia  Miqaaia  {U.  Mi^iuUa)  RaS.  Monogr.  (1820),  p.  309,  No.  40. 

The  type  is  A.  N.  S.  P.  Coil.  No.  20,226,  from  the  Kentucky  River. 

Length  59,  height  43,  diam.  32.5  mm. 

This  is  Truncilla  sulcata  Lea  (1830)  of  Simps.  Synops.,  p.  520, 
Descr.  Catal.,  p.  14.     It  is  the  first  name  for  the  species.     Unio 
aulcatus  Lea  (1830)  is  preoccupied  by  Unto  cuneala  var.  auicata  Raf. 
Mont^.  (1820),  p.  313,  No.  52,  var.  2. 
TmnollU  t«niloB»  lUI. 

AmbUma  londom  (Unio  Umdosa)  Raf.  Monogr.  (1820),  p.  314,  PI.  82,  figs. 
U,  12. 

The  types  are  A.  N.  S.  P.  Coll.  No.  20,218.     This  ia  the  figured 
specimen. 
Length  65,  height  48,  diam.  33.5  mm. 

Tray  No.  20,216  is  another  specimen  from  the  Kentucky  River. 
Lei^h  66,  height  58,  diam.  36.5  min. 

Ambkma  gibbom  (Unio  gAbosa)  Raf.  Monogr.  (1820),  p.  315,  No.  56  (aot 
Barnes,  1823). 

The  type  is  A.  N.  S.  P.  Coll.  No.  20,232,  from  the  Ohio  River. 

Length  40,  height  33,  diam.  25  mm. 

These  shells  are  Truncilla  perpUxa  Lea  (1831)  of  Simps.  Synopa., 
p.  522,  Descr.  Catal.,  p.  24. 
TruneilU  lltxaaia  Raf. 

Otiiquaria  fiexaoia  (Unio  fiexuosa)  Raf.  Monogr.  (1820),  p.  306,  No.  33. 

The  type  b  A.  N.  S.  P.  Coll.  No.  20,249,  from  the  Kentucky  River. 

Length  57,  height  47,  diam.  33  mm. 
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This  is  TrunciUa  foliata  Hild.  (1828)  of  Simps.  Synops.,  p.  521, 
Descr.  Catal.,  p.  18. 

L*mptili(  oardiniiL  RbI. 

Lampniia  cardium  (Unto  cardium)  Rai.  MoDOgr.  (1820),  p.  29S,  No.  14, 
PI.  80,  figs.  16,  17,  18,  19. 

The  type  is  A.  N.  S.  P.  Coll.  No.  20,210. 

Length  106,  height  77,  diam.  48  mm. 

This  is  LampsUis  ventricostis  Bar.   (1823)  of  Simps.  Synops.,  p. 
526,  Descr.  Catal.,  p.  38. 
LuBpitlii  Intoolnt  Lvn. 

Lamimiia  foiciola  {UiSio  fatcuAa)  Raf.  MoDogr.  (1820),  p.  209,  No.  16. 

The  type  is  A.  N.  S.  P.  Coll.  No.  20,203,  one  valve  only. 

Length  66,  height  39,  diam.  10  mm. 

This  is  LamysUia  luUolus  Lam.  (1819)  of  Simps.  Synops.,  p.  534, 
Descr.  Catal.,  p.  60. 
Lunpiili*  llpunsntUiiu  Lim. 

Unio  crosga  {EUivtio  eraaaa)  (Say)  Raf.  Monogr.  (1^0),  p.  293,  No.  2. 
■   Thb  shell  is  A.  N.  S.  P.  Coll.  N6.  20,234,  from  the  Ohio  River. 

Lei^h  113.5,  height  76,  diam.  46  mm. , 

The  name  is  preoccupied  by  Vnio  cras»a  Retz  (1778). 
UnioSatciata  {EUiptio  foKiata)  Raf.  Monogr.  (1820),  p.  294.  No.  4. 

The  tjpe  is  A.  N.  S.  P.  Coll.  No.  20,222,  from  the  Kentucky  River. 

Length,  72,  height  48,  diam.  25.5  mm. 

Unio  paUeiiB  (Obliq.  ditto,  1821)  Raf.  Continuation  of  a  Monogr.  of  Bivalve 
shells  of  the  Ohio,  etc.,  by  Prof.  C.  S.  Rafinesque,  Philadelphia,  October 
(1831),  p.  3,  No.  94. 

The  type  is  A.  N.  S.  P.  Coll.  No.  20,240.    Gift  of  S.  S.  Haldeman. 
Length  59,  height  38,  diam.  27.5  mm. 

These  three  species  are  Lampsilis  ligamentitms  Lam.   (1819)  of 
Simps.  Synops.,  p.  539,  Descr.  Cat&l.,  p.  79. 

Lampiilii  rMtas  Lam. 

Unio  tatiesitna   (EUiptio  latUsiTiia)   Raf.   Monogr.   (1820),  p.  297,   No.   12, 
PI.  80,  figB.  14,  15. 
The  type  is  A.  N.  S.  P.  Coll.  No.  20,212,  from  the  Ohio  River. 
Length  112,  height  44,  diam.  31  mm. 

This  is  Lampsilis  rectus  Lam.  (1819)  of  Simps.  Synops.,  p.  544, 
Descr.  Catal.,  p.  95. 
LampiUii  laptodon  Ra'- 

Unio  UptodoH  (EUipOo  Uplodon)  Raf.  Monogr.  (1820),  p.  295,  PI.  80,  figs. 
5,  6,  7. 
This  shell  is  A.  N.  S.  P.  Coll.  No.  20,214,  from  the  Kentucky  River. 
Length  50,  height  25,  diam.  12.5  mm. 
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This  is  Lampsilia  Uptodon  Raf,  of  Simps.  Synops.,  p.  575,  Descr. 
Catal.,  p.  188. 
UmpaUii  fragUit  Rof- 

VniofragiHs  (EUtptio  fragaU)  Raf.  Monogr.  (1820),  p.  295,  No.  16. 

The  type  is  A.  N.  S.  P.  Coll.  No.  20,209,  from  creeks  in  Kentucky. 

Length  97,  height  64,  diara.  32  mm. 

This  is  Lampsilis  gracilis  Bar.  (1823)  of  Simps.  Synops.,  p.  573, 
Descr.  Catal.,  p.  182. 

LampiilU  aUtvi  Say. 

MetapUra  megaptera  {Vnio  megaptera)  Raf.  Modoet.  <1S20),  p.  300,  No.  17, 
PI.  80,  figs.  20,  21,  22. 

The  type  is  A.  N.  S.  P.  Coll.  No.  20,211,  from  the  Ohio  River. 
Length  141,  height  100,  diam.  50  nmi. 

This  is  Lampsilis  oloftu  Say  (1816)  of  Simps.  Synopsis,  p.  567, 
Descr.  Catal.,  p.  162. 
OboTftrU  ratDift  Lam- 

Obovaria  lorsa  (Unio  loraa)  Raf.  Monogr.  (1820),  p.  311,  No.  46,  PI.  82, 
figs.  1,  2,  3. 
The  type  is  A.  N.  S.  P.  CoU.  No.  20,256,  from  the  Kentucky  River. 
Length  56,  height  57,  diam.  36  mm. 

This  is  Obovaria  relusa  Lam,  (1819)  of  Simps.  Synops.,  p.  599, 
Descr.  Catal.,  p.  290. 
OboTftfl*  inbiotanda  lUf. 

Obliquaria  mibrotanda  (U.  subroluruja)  Raf.  Monogr.  (1820),  p.  308,  No.  38, 
Pf.  81,  figs.  21,  22,  23. 

This  sheU  is  A.  N.  S.  P.  Coll.  No.  20,254,  from  the  Kentucky  River. 

Lei^h  26.5,  height  25.5,  diam.  19  mm. 

This  is  not  Unio  subrotunda  Lea  (1831). 
Obovaria  ttriata  {Unio  striata]  Raf.  Monogr.  (1820),  p.  311,  No.  47. 

The  type  is  A.  N.  S.  P.  Coll.  No.  20,205,  from  the  Ohio  River. 

Length  44,  height  41.5,  diam.  27.5  mm. 

This  is  not  Unio  striata  Lea  (1840). 

These  two  shells  are  Obovaria  drailua  Lea  (1829)  of  Simps.  Synops., 
p.  600,  Descr.  Catal.,  p.  291. 
ObonrU  lerlgaU  Ra). 

Vnio  Ui-igala  iEUiplto  kvigala)  Raf.  Monogr.  (1820),  p.  296,  No.  9,  PI.  80, 
figs.  11,  12,  13. 

The  types  are  A.  N.  S.  P.  Coll.  No.  20,255,  from  the  Kentucky 
River. 

Length  27,  height  22,  diam.  14  mm. 

Length  25,  height  21,  diam.  13  mm. 
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This  is  Obovaria  lens  Lea  (1831)  of  Simps.  Synops.,  p.  600,  Deecr. 
Catal.,  p.  293. 

ObovuU  oliTaria  Ral. 

AnMema  oUvaria  (U.  olimria)  Raf.  Monogr.  (1820),  p.  314,  No.  53. 
The  types  are  A.  N.  S.  P.  Coll.  No.  20,251,  from  the  Kentucky 
River. 

.  Length  58,  he^t  46,  diam.  32  mm. 
Length  53,  height  40,  diam.  29  mm. 

This  is  Obovaria  eilipda  Lea  (1828)  of  Simps.  Synops.,  p.  602, 
Descr.  Catal.,  p.  299. 

PlafioU  IbwoUU  lUf. 
Ha  depregm 
:,  figs.  5,  a,  7. 

The  type  is  A.  N.  S.  P.  Coll.  No.  20,207.  from  the  Ohio  River. 
Length  50,  height  37,  diam.  16  mm. 
This  is  not  Vnio  depresaa  Lam.  (1819). 

(Miquaria  Uneotata  {U.  lineolala)  Raf.  Monogr.  (1820),  p.  303,  No.  23. 
The  type  is  A.  N.  S.  P.  Coll.  No.  20,242,  from  the  Ohio  River. 
Length  71,  height  61,  diam.  33  mm. 

Obliquana  diiptana  {U.  dlipaaria)  Raf,  MoDOgr.  (1820),  p.  303,  No.  24, 
This  sheU  is  A.  N.  S.  P.  CoU.  No.  20,233,  from  the  Ohio  River. 
Length  58.5,  height  48,  diam.  39.5  mm. 

These  three  shells  are  P^rw>Ia  aeatria  Lea  (1829)  of  Simps.  Synops,, 
p.  603,  Descf.  Catal.,  p.  304. 

naglcU  •l«fMU  Le». 

TrunciUa  truneata  {Vnio  truncata)  Raf.  Monogr.  (1820),  p.  301,  No.  19. 

The  type  is  A.  N.  S.  P.  CoU.  No.  20,217,  from  the  FaUs  of  the 
Ohio  River. 

Length  42,  height  36,  diam.  22.5  mm. 

This  is  not  Unio  tnincala  Spengl.  (1793). 

Unw  tnOavtala  iTr.  do.  1S22)  Raf.    Continuation  of  Monogr.  (1831),  p.  4, 
No.  VS\. 

The  type  is  A.  N.  S.  P,  CoU.  No.  20,258,  from  the  Cumberland 
River,  gift  of  S.  S.  Haldeman. 

Length  47,  height  39,  diam.  27  mm. 

These  two  shells  are  PlagioUi  ekgana  Lea  (1831)  of  Simps,  Synops., 
p.  604,  Descr.  Catal.,  p.  307. 


,y  Google 


664  PEOCBEDINOS  OF  THE  ACADUKT  OF  INOV., 

TrltoKoni*  vamMMk  Ral. 

OhUquana  verrucosa  (U.  verrucosa)  Raf.  Monogr.  (1820),  p.  304,  No.  2fl, 
Pi.  81,  figa.  10,  U,  12. 

The  types  are  A.  N.  S.  P.  CoU.  No.  20,235,  from  the  Ohio  lUver. 
Length  100,  height  56,  diam.  32  mm. 
Length  93,  height  53,  diam.  28  mm. 

This  is  TrUogonia  tvbercultUa  Bar.  (1823)  of  Simps.  Synops.,  p. 
608,  Descr.  Catal.,  p.  318.     Unio  iubercukUa  Bar.  (1823)  is  preoccupied 
by  Unio  tubercuUUa  Raf.  Monogr.  (1820),  pp.  308,  311,  312. 
CrpraganU  itoguia  Raf. 

Obovaria  angaria  (Unio  sleaaTvi)  Raf.  Monogr.  (1S20),  p.  312,  No.  49,  PI.  S2, 
figs.  4,  5,  var.  1,  tubercuiaia  Raf. 

The  type  is  A.  N.  S.  P.  Coll.  No.  20,241,  from  the  Ohio  River. 

Lei^th  47,  height  49,  diam.  32  mm. 

Thb  is  Cyprogenia  irroraia  Lea  (1830)  of  Simps.  Synops.,  p.  610, 
Descr.  Catai.,  p.  326.     The  name  luberculata  b  preoccupied  by  Raf. 
Monogr.  (1820),  p.  308,  No.  37. 
Obliqn»ri«  nflaza  R^- 

ObliqtMria  reflexa  ((/.  reflexa)  Raf.  Monogr.  (1820),  p.  306,  No.  31. 

The  types  are  A.  N.  S.  P.  Coll.  No.  20,206,  from  Letart  Falls. 

Length  54,  height  49,  diam.  34  mm. 

Length  50.5,  height  46.5,  diam.  35  mm. 

This  b  Obliquaria  refiexa  Raf.  of  Simpg.  Synops.,  p.  611,  Descr. 
Catal.,  p.  330. 
?t7«liDbranahiLi  Euololtria  Rat. 

OUiquaria  faseiolaris  (U.  fatcMarie)  Raf.  Monogr.  (1820),  p.  303,  No.  25. 

The  type  is  A.  N.  S.  P.  Coll.  No.  20,253,  from  the  Kentucky  River. 

Length  81,  height  49,  diam.  28  mm. 

Thb  b  Ptycficiyranchus  phasedus  Hild.  (1828)  of  Simps.  Synops. 
p.  612,  Descr.  Catal.,  p.  333. 

LMtana  Uta  lut. 

Anodonia  tola  (Laslena  tola)  Raf.  Monogr.  (1820),  p.  317,  No.  59,  PI.  82, 
figs.  17,  18. 
The  type  is  A.  N.  S.  P.  Coll.  No.  20,227,  from  the  Kentucky  River. 
Length  61.5,  height  25,  diam.  13  nmi. 

This  b  Lastena  lata  Raf.  of  Simps.  Synops.,  p.  654,  Descr.  Catal 
p.  453. 
Bymplirnota  viridia  fUl. 

Unio  mridis  {EUiptio  viridU)  Raf.  Monogr.  (1S20),  p.  293,  No.  3,  rar.  2, 
futcaia  Raf.  t.c.,  p.  294. 
The  type  is  A.  N.  S.  P.  Coll.  No.  20,219,  from  the  Kentucky  Kver, 
only  one  valve. 
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LeDgtb  46.5,  height  2S,  diam.  8  mm. 

This  b  SymphyruAa  viridis  Conr.  (1836)  of  Simps.  Synops.,  p.  663, 
Descr.  Catal.,  p.  484. 
Vnlo  dUftUU  R«i. 

Unio  diiaUUa  (EUiptw  diialata)  Raf.  Moaogr.  (1820),  p.  297,  No.  11. 

The  types  are  A.  N.  S.  P.  Coll.  No.  20,248,  from  the  JKentuck>- 
River. 

Length  76.5,  height  42,  diam.  24  mm. 

Another  specimen,  No.  20,236. 

Length  102,  height  49,  diam.  30  mm. 

Obliquaria  »imuUa  [Vnio  linuala)  Rat.  MoDOgT-  (1820),  p.  321,  No.  87. 
The  type  is  A.  N.  S.  P.  Coll.  No.  20,252,  from  the  Kentucky  River. 
Length  110,  height  61,  diam.  37  mm. 

These  shells  are  Unio  gibbosus  Bar.  (1823)  of  Simps.  Synopsis,  p. 
703,  Descr.  Catal.,  p.  597.    This  b  not  Unio  gMosus  Raf.  Monogr, 
(1820),  p.  315,  No.  56. 
Unio  araiiideu  L>m. 

Unio  nigra  {EUiptio  nigra)  Rat.  Monogr,  (1820),  p.  291,  No.  1,  PI.  80,  egs. 
1,  2,  3,  4. 
The  type  is  A.  N.  S.  P.  Coll.  No.  20,243,  from  the  Ohio  River, 
length  73,  height  47,  diam.  30.5  mm. 

This  is  Unio  craasidens  Lam.  (1819)  of  Simps.  Synops.,  p.  706, 
Descr.  Catal.,  p.  606. 

tfnlo  tnutani  Lu. 

Unio  pusiUa  Raf.  (1820),  p.  308,  No.  39,  is  earlier  than  Unio 
jnmllus  Lea  (1840),  but  Unio  buxeus  Lea  (1852)  can  be  used  for  the 
species,  Simps.  Synops.,  p.  708,  Descr.  Catal.,  p.  611. 

Pl«viob«mk  sUvft  Lam- 

Unio  eUiplica  (Eaiptia  diiplica)  Raf.  Moiu^r.  (1820),  p.  296,  No.  6. 
The  type  is  A.  N.  S.  P.  CoU.  No.  20,213. 
Length  34,  height  29,  diam.  29.5  mm. 

>.309,  No.42,  PI,  81, 

The  type  is  A.  N.  S.  P.  Coll.  No.  20,229,  from  Ohio. 
Length  54,  height  35,  diam.  26  mm. 

PUur(Aema  cuneola  {Unio  cuneata)  Raf.  Monogr.  (1820),  p.  313,  No.  52. 
The  type  b  A.  N.  S.  P.  Coll.  No.  20,228,  from  the  Ohio  River. 
Length  65,  height  45,  diam.  31  mm. 

These  shells  are  all  Pleurobema  dava  Lam.  (1819)  of  Simps.  Synops., 
745,  Descr.  Catal.,  p.  735. 
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I   believe   Pleurobema  myliUndea   {V.   mytiUndes)   Raf.    Monogr. 
(1820)  p.  313,  No.  51,  PI.  82,  figs.  8,  9,  10,  is  also  P.  clam  Lam.,  but 
unfortunately  the  type  is  not  in  the  collection  here. 
PlBnrob«ma  orphift  Rsf. 

OUiqvaria  eyphya  (U.  eyphia)  RaT.  Monogr.  (1820),  p.  306,  No.  29. 
The  type  is  A.  N.  S.  P.  Coll.  No.  20,239,  from  the  Ohio  River. 
Length  S3,  height  58,  diam.  36  mm. 

This  is  Pleurobema  (eaojms  Greea  (1827)  of  Simps.  Synops.,  p. 
764,  Descr.  Catal.,  p.  806.' 
QnadraU  «MUt«  Kul. 

AmUema  coalida  (Unio  eoatata)  Raf.  Monogr.  (1820),  p.  315,  No.  57,  PI.  82, 
figs.  13,  14. 
The  type  is  A.  N.  S.  P.  Coil.  No.  20,246,  from  small  creeks  in 
Kentucky. 
Let^h  66,  height  53,  diam.  24  mm. 

This  is  Qiuukvla  undviata  Bar.  (1823)  of  Simps.  Synops.,  p.  560, 
Descr.  Catal.,  p.  819. 
QnBdmla  eylindrlDiii  Say. 

Vnio  tdmowUn  (BUiplio  wfefioides)  Raf.  Monogr.  (1820),  p.  298,  No.  13. 
The  type  is  A.  N.  S.  P.  Coll.  No.  20,204,  from  the  Ohio  River. 
Length  73,  height  32.5,  diam.  27  mm. 

This  is  Quadrvia  cylindricus  Say  (1816)  of  Simps.  Synops.,  p.  773, 
Descr.  Catal.,  p.  832. 
Qnftdmla  maUiMTnt  lUf, 

Obliqudria  melaneera  {Vnio  melancvra)  Raf.  Monogr.  (1820),  p.  305,  No.  30, 
PI.  81,  figa.  15,  16. 
The  types  are  A.  N.  S.  P.  Coll.  No.  20,238,  from  the  Ohio  River. 
Length  87,  height  68,  diam.  51  mm. 
Length  31,  height  27,  diam.  12  mm. 

This  is  Quadrula  metanevra  Raf.  of  Simps.  Synops.,  p.  774,  Descr. 
Catal.,  p.  834. 
QQKdmU  qnadraU  R»f- 

Obli^uaria  quadriUa  (Unio  quatlrala)  Raf.  Monogr.  (1820),  p.  307,  No.  35. 
This  shell  b  A.  N.  S.  P.  Coll.  No.  20,224,  from  the  Salt  River. 
Length  60,  height  49,  diam.  31  mm. 

This  is  Quadrula  lachrymoaa  Lea  (1828)  var.  asperrima  Lea  (1831) 
of  Simps.  Synops.,  p.  776,  Descr.  Catal.,  p.  842. 
Qn«draU  pnitaloia  L«a- 

Obiiquaria  retusa  (Unio  relasa)  Raf.  Monogr.  (1820),  p.  300,  No.  32,  PI.  81, 
figM.  19,  20, 

The  type  is  A.  N.  S.  P.  Coll.  No.  20,220,  from  the  Green  River, 
one  valve. 
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Lei^h  31,  he^ht  26,  diam.  7  mm. 

This  ia  probably  Quadnda  piishilosa  Lea  (1831)  of  Simps.  Synops., 
p.  780,  Descr.  Catal.,  p.  848. 

This  is  not  Unio  relusa  Lam.  (1819). 
QnsdmU  pnitoloia  psmodou  tn. 

Obliquaria  buUala  {U.  buUata)  Raf.  Monogr.  (1820),  p.  307,  No.  36. 

The  tj-pe  is  A.  N.  S.  P.  Coll.  No.  20,250,  from  the  Kentucky  River 

Length  54,  height  52,  diam.  28.5  mm. 

This  is  Quadrula  jmsttdosa  pemodosa  Lea  (1845)  of  Simps.  Synops., 
p.  780,  Descr.  Catal.,  p.  851.    This  name  U.  bulUUa  Raf.  is  pre- 
occupied by  Unio  fiexuosa  var.  bullata  Raf.  Monc^.  (1820),  p.  307, 
No.  33,  var.  1. 
QnkdniU  aoSnUU  lUf. 

Obliquaria  nodutota  (tnio  noduiata)  Raf.  Monogr.  (1820),  p.  307,  No.  34, 
PI.  SI,  figs.  17,  18. 

The  types  are  A.  N.  S.  P.  Coll.  No.  20,225,  from  the  Kentucky 
River. 
Length  51,  height  43.5,  diam.  31  mm. 
Length  29.5,  height  21.5,  diam.  8  nrni.  (one  valve). 
This  is  Quadrula  pustutata  Lea  (1834)  of  Simps.  Synops.,  p.  781, 
Descr.  Catal.,  p.  856. 
Qa«drala  flkva  Ro/. 

Ohliqvaria  fiava  (^^  flam)  Raf.  Monogr.  (1820),  p.  305,  No.  28,  Pi.  81, 
figs.  13,  14. 

The  type  is  A.  N.  S.  P.  Coll.  No.  20,230,  from  small  creeks  in 
Kentucky. 

Length  46,  height  36,  diam.  18  mm. 

This  is  Quadrula  rvbiginosa  Lea  (1829)  of  Simps.  Synops.,  p.  786, 
Descr.  Catal.,  p.  872. 
ftDi4nla  obllqna  Lam. 

OblU[uariii  talernlis  (('.  hleralU)  Raf.  Monogr.  (1820),  p.  310,  No.  43. 

The  typos  are  two  valves,  A.  N.  S.  P.  Coll.  No.  20,247,  from  the 
Kentucky  River. 

Length  75,  height  67,  diam.  20  ram. 

Length  71,  height  62,  diam.  20  mm. 

This  is  Quadrula  obliqua  Lam,  (1819)  of  Simps.  Synops.,  p.  788. 
Descr.  Catal.,  p.  881. 
Qaadmla  mbra  Bii. 

Obtiqaaria  rubra  {U.  rubra)  Raf.  Monogr.  (1820),  p.  214,  No.  54. 

The  type  is  A.  N.  S.  P.  Coll.  No.  20,237. 
Length  87,  height  66,  diam.  40  mm. 
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This  ia  Qvadrula  pyramidata  Lea  (1834)  of  Simps.  Synops.,  p.  790, 
Descr.  Catal.,  p.  888. 
Qiudmla  vordata  SjI. 

Obotaria  cordata  ((7nio  cordala)  Rat.  Monogr.  (1820),  p.  312,  No.  50,  PI.  82, 
figB.  6,  7. 

The  type  is  A.  N.  S.  P.  Coll.  No.  20,221,  one  valve,  from  the  Ohio 
River. 

Length  61,  height  63,  diam.  19  mm. 

This  is  Quadrula  plena  Lea  (1840)  of  Simps.  Sj-nops.,  p.  790, 
Descr.  Catal.,  p.  886. 

Qnadrala  tintazia  Raf. 

ObUguaria  ginioxia  (Unio  ainioxia)  Raf.  Monogr.  <1S20),  p.  310,  No.  44. 

The  type  is  A.  N.  S.  P.  Coll.  No.  20,208,  from  the  Ohio  River. 

Length  97,  height  71,  diam.  41.5  mm. 

This  is  Quadrula  subrotunda  Lea  (1831)  of  Simps.  Synops.,  p.  791, 
Descr.  Catal.,  p.  892.     Unio  subrotunda  Lea  (1831)  is  preoccupied 
by  Unio  aubrotunda  Raf.  Monogr.  (1820),  p.  308,  No.  38. 
Qnadnla  obtvalU  Baf. 

Obovaria  obovalU  (Unio  obovalU)  Raf.  Monogr.  (1S20),  p.  311,  No.  45. 

The  type  ia  A.  N.  S.  P,  Coll.  No.  20,224,  from  the  Ohio  River. 

Length  41,  height  46.5,  diam.  29  mm. 

This  ia  Quadrula  ebenus  Lea  (1831)  of  Simps.  Synops,,  p.  793, 
Descr.  Catal.,  p.  897. 

Qnadrala  tnbaTonlata  Ral. 

ObUquaria  tubercut4ita  {U.  lubercukUa)  Raf.  Modc^.  (1S20),  p.  308,  No.  37. 

The  type  ia  A.  N.  S.  P.  Coll.  No.  20,215,  from  the  Ohio  lUver. 

Length  59,  height  54,  diam.  29  mm. 

This  ia  Quadrula  tvbercuiaia  Raf.  of  Simps.  Synops.,  p.  795,  Descr. 
Catal.,  p.  903. 

The  following  names  are  proposed  by  Prof.  Rafinesque  in  Monogr. 
(1820)  which  are  not  mentioned  in  Simpson's  Synopsis:  Unio 
aUemata  p.  294,  angulata  p.  315,  aurata  p.  295,  decorti^aia  p.  302, 
difformia  p.  315,  fasciohki  p.  312,  fueca  p.  293,  fuscaia  p.  294,  lineota 
p.  314  (not  Gmel.  1792),  longa  p.  304,  maculata  p.  293,  marginaia. 
p.  311,  nigreaixns  p.  309,  nigrofasdala  p.  294,  Miteraia  p.  304,  olivacea 
p.  295,  ■pallida  p.  314,  radiata  p.  294,  rosea  p.  311,  semiraditUa  p.  295, 
teres  p.  312,  vermia^^Ua  p.  301,  xonalia  p.'297,  Lampsilis  pallida  p. 
299,  rosea  p.  299;  AnodorUa  atra  p.  316,  cuneata  p.  316,  miUabilis 
p.  317,  nigrescena  p.  317,  radiala  p.  317  (not  Mtill.  1774),  vidadna 
p.  317. 
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Vnio  rafliiHqD*i  n.  d. 

I  propose  the  name  Vnio  rafineaquei  for  Unio  fuaaUus  Lea,  Obs. 
iv,  p.  35,  PI.  40,  fig.  4  (not  U.  fuscata  Raf.  1820);  Simps.  Synopsis, 
p.  717;  Descr.  Catal.,  p.  643. 
Pl*«Tob«mk  tUnpHBl  n.  n. 

I  propose  the  name  Pleurobema  aimpaoni  for  Unio  atriatua  Lea, 
■  Obs.  iii,  p.  41,  PI.  12,  fig.  16  (not   U.  Hriala  Raf.  1820);  Simps. 
Synopsis,  p.  762;  Descr.  Catal.,  p.  795. 
Flturobama  goiiTadl  a.  a, 

I  propose  the  name  Pieurofteww  eonradi  for  Unio  macukUus  Com*. 
New.  F.  W.  SheUs  (1834),  p.  30,  PI.  4,  fig.  4  (not  V.  maculaia  Raf. 
1820);  Simps.  Synops.,  p.  746;  Descr.  Catal.,  p.  737. 
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December  21. 
The  President,  Samuel  G.  Dixon,  M.D.,  LL.D.,  in  the  Chair. 
Twenty-seven  persons  present. 

The  Chair  announced  the  death  of  Geo.  D.  McCreary,  a  member, 
July  26, 1915. 

The  Pubhcation  Committee  reported  the  reception  of  a  paper 
entitled,  "Revising  of  Cayi^a  Lake  Spiders,"  by  Nathan  Banks 
(December  2). 

Thft  followinK  was  ordered  to  be  printed: 
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BY   BUHNETT   BUITH. 

The  shale  mass  which  intervenes  between  the  Onondaga  and 
Tully  limestones  of  central  New  York  was  formerly  separated  into 
a  lower  division  of  Marcellus  shales  and  an  upper  division  of  Hamilton 
shales.  It  is  now  pretty  generally  conceded  that  this  classification 
is  inadequate  to  express  the  facta  and  the  geolt^ists  of  the  State  of 
New  York  now  employ  Marcellus  shale,  Cardiff  shale,  Skaneateles 
shale,  Ludlowville  shale,  and  Moscow  shale  in  describing  the  strati- 
graphic  units  encountered  in  passing  upward  from  the  Onondaga 
to  the  Tully.  These  shale  units  by  inference  correspond  with 
definite  subdivisions  of  the  Devonian  time  scale.  They  are  also 
regarded  as  possessing  a  rather  wide  east  and  west  dbtribution 
across  the  State.'  Recent  field  studies  in  Onondaga  and  Cayuga 
Counties  have  convinced  the  writer  that  the  lower  members  of  the 
shale  mass  have  a  far  from  simple  history.  Followed  in  an  east 
and  west  line  they  present  chaises  which  remain  unrecognized  even 
in  the  recent  cla.ssifications.  These  notes  are  therefore  submitted 
as  a  partial  record  and  preliminary  interpretation  of  the  observations 
made. 

A  brief  survey  of  the  general  strat^raphy  brings  out  the  fact 
that  the  shales  have  been  deposited  upon  Onondaga  limestone. 
In  some  places  the  line  between  the  Onondaga  and  the  succeeding 
black  shale  Is  quite  sharp,  but  at  others  there  is  a  transition  zone  of 
limestone  and  black  shale  alternations  in  thin  bands.  Great  varia- 
tions in  the  amount  of  limestone  intercalation  are  noticed  in  the 
10  or  15  feet  just  above  the  Onondaga.  One  limestone  stratum, 
however,  is  shown  in  all  good  exposures.  This  layer  known  as  the 
Agonlatites  limestone  is  about  3  feet  in  thickness  and  holds  a  position 
approximately  10  or  15  feet  alx)ve  strata  which  are  referable  to  the 
Onondaga.  Lying  thus  upon  black  shale  or  upon  black  shale  and 
limestone  alternations  the  Agoniatites  limestone  Is  in  turn  followed 
by  a  deposit  of  dense  black  shale  in  which  concretions  of  lai^e  size 
are  apt  to  be  a  very  conspicuous  feature.     This  higher  black  shale 

'  N.  Y.  State  Museum  Handbook  10,  Table  2. 


,y  Google 


562  PROCEEDINGS  OF  THE  ACADEMY  OF  [DcC., 

is  now  grouped  with  the  other  layers  down  to  the  Onondaga  under 
one  formational  term,  Marcellus.' 

As  used  by  Vanuxem,'  the  term  Marceilus  apparently  embraced 
a  still  higher  shale  of  gray  color.  This  latter  was  given  a  separate 
name  by  Clarke  and  Luther  who  in  1904  called  it  the  Cardiff  shale/ 
In  the  type  region  (on  the  Tully  quadrangle)  the  change  from  the 
Marceilus  is  most  gradual  while  above  the  Cardiff  is  defined  as 
terminatii^  some  20  feet  below  a  thin  band  of  limestone.'  This 
limestone  is  grouped  with  the  20  feet  of  shale  below  and  some  hun- 
dreds of  feet  above  under  a  single  formational  term,  Skaneateles. 

These  general  stratigraphic  relations  appear  to  hold  good  for 
central  Onondaga  County",  but  on  tracing  the  formations  westward 
deviations  from  the  type  section  are  noticed.  It  is  now  proposed 
to  present  the  evidence  for  these  deviations. 

Just  south  of  Mottville,  on  the  Skaneateles  quadrangle,  occurs 
a  fossiliferous  zone  which  is  well  displayed  along  the  outlet  of  Skane- 
ateles Lake.  The  section  at  this  point  shows  a  thickness  of  about 
25  feet.  In  the  lower  part  the  shale  is  gray  and  thinly  bedded 
with  small  fossils  numerous.  Above  come  small  concretions  and 
a  limy  band  full  of  crinoid  fragments.  This  latter  is  in  turn  overlaid 
by  a  rather  coarse  and  thickly  bedded  shale,  also  quite  fossiliferous.* 
These  strata  are  not  here  exposed  in  continuous  section  with  any 
easily  recognized  reference  plane.  It  was  with  the  intention  of 
ascertaining  their  position  in  the  shale  mass  that  the  writer  under- 
took to  follow  these  beds  east  and  west  from  the  Mottville  locality. 

For  the  sake  of  simplicity  the  term  Mottville  member  will  be 
used  as  a  provisional  designation  for  the  limy  crkioidal  band  and 

'  N.  Y.  State  Museum  BuUelins  63,  p.  14,  and  82,  pp.  42.  43. 

'  Nat.  Hist,  of  N.  Y.,  Geology,  lil,  comprising  the  Survey  of  the  Third  Geo- 
logical District,  1842,  pp.  146,  147. 

'  N.  Y.  State  Museum  BuUelin  63.  p.  16. 

'  N.  Y.  State  Museum  Bulletin  82,  pp.  45.  4fl. 

'These  layers  were  opparently  well  known  to  Vanuxem;  see  Geoiom  of  tht 
Third  DMricl,  p.  134,  Speaking  of  Cayuga  Lake,  he  says:  "The  firet  rock 
going  south  on  the  lakej  after  passing  the  low  clayey  ground  to  the  south  of 
Springport,  may  be  considered  as  the  dividing  line  between  the  Marceilus  ehalee 
and  the  Hamilton  group.  It  is  a  dark  slaty  foHHJliferous  shale,  with  numerous 
individuals  of  the  Orthis  umbonata  of  Mr,  Conrad,  but  usually  small,  associated 
with  the  Limitary  orthis  (O.  limitaris)  also  numerous,  etc.  It  shows  about 
six  feet  of  a  brownish  black  impure  limestone.  This  part  forms  the  small  rise 
about  half  a  mile  or  more  below  Levana.  It  appears  in  the  road  from  Springport 
to  Levana,  at  Crise'a  brook;  on  the  road  to  Auburn  from  Springport.  two  miles 
southwest  of  Half-acre;  to  the  northeast  of  Skaneateles  on  the  road  to  Marceilus, 
and  on  the  north  side  of  Pompey  hill,  etc. " 

Though  this  description  makes  no  mention  of  the  Mottville  locality,  it  shows 
quite  clearly  that  its  author  was  familiar  with  many  of  the  other  good  exposures 
of  these  strata. 


,,Googlc 


1915.]  KATUEAL  SCIENCES  OF   PHILADELPHIA.  563 

associated  fossiliferous  shales  above  and  below  which  are  exposed 
aloi^  the  Skaneateles.  outlet  south  of  Mottville.'  This  member 
can  be  readily  recognized  by  its  lithologic  and  paleontolc^c  char- 
acters for  a  few  miles  east  and  west  from  the  type  section.  Eastward 
there  is  some  slight  change  in  its  features,  but  the  horizon  can  be 
traced  with  little  difficulty  onto  the  Tully  quadrangle  where  the 
writer  considers  it  to  be  identical  with  the  basal  layers  of  the  Skane- 
ateles formation  up  to  and  slightly  above  the  limestone  band  already 
mentioned.^ 

The  presence  of  a  thin  fossiliferous  zone  between  masses  of  rela- 
tively barren  shitle  is  usually  r^arded  as  a  matter  of  some  paleon- 
tologic  -interest  and  the  Mottville  is  no  exception  in  this  respect. 
It  was  not,  however,  until  the  writer  studied  the  relations  of  this 
member  to  underlying  formations  westward  that  he  realized  the 
important  position  which  the  Mottville  holds  in  any  attempt  to 
solve  th'e  stratigraphy  of  the  lower  shale  units. 

Its  authors  recc^nized  that  the  Cardiff  shale  thins  toward  the 
west,  a  statement  to  that  effect  appearii^  in  their  description  of  the 
type  sections." 

Nevertheless,  the  writer  confesses  that  he  was  much  surprised  to 
learn  in  the  field  that  the  gray  shales  between  the  harder  limy  por- 
tions of  the  Mottville  and  the  black  Marcellus  thin  down  to  about 
100  feet  southeast  of  the  village  of  Marcellus  (Skaneateles  quad- 
rangle), to  about  50  feet  in  the  belt  south  of  Shepard  Settlement, 
to  about  25  feet  near  the  western  limit  of  the  Skaneateles  quadrangle, 
and  to  about  15  feet  on  the  eastern  shore  of  Cayuga  Lake  (Auburn 
quadrangle). 

As  stated  above^  the  top  of  the  Cardiff  in  the  type  locality  has 
been  defined  by  its  authors  as  being  20  feet  below  a  limestone  band 
in  their  Skaneateles.  The  writer  regards  this  limestone  band  as 
the  equiv^ent  of  the  upper  limy  portions  of  the  Mottville,  and  if 
this  correlation  is  correct  there  is  very  little  room  for  a  Cardiff 
formation  between  the  harder  Mottville  and  the  Marcellus  of  the 
Auburn  quadrangle.  It  is  therefore  believed  that  (in  the  absence 
of  positive  diagnostic  characters)  the  Cardiff  shale  cannot  be  differ- 
entiated as  a  separate  unit  west  of  the  Skaneateles  quadrangle. 

'  At  the  Mottville  locality  about  10  feet  of  shale  are  exposed  below  the  crinoidol 
band.  In  other  sections  an  additionaJ  10  or  15  feet  of  fossiliferous  strata  are 
uBUally  to  be  seen  at  the  base.  These  latter  beds,  though  not  exposed  at  the 
type  locality,  are  included  in  the  tenn  Mottville  as  used  in  this  paper. 

'  The  above  refers  to  the  Skaneateles  formation  as  describeo  by  Clarke  and 
Luther:  aee  N.  Y.  State  Museum  Bulletin  82. 

'  N.  Y.  State  Museum  BuUetin  82,  p.  45. 
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From  the  western  boundary  of  the  Skaneatele^  quadrar^e  to 
Cayuga  Lake  continuous  sections  are  rare,  but  there  is  always  some 
reference  plane  by  which  to  check  the  position  of  the  MottviUe 
beds.  In  the  same  area  there  are  also  some  slight  variations  in 
litbolc^c  character,  but  these  are  clearly  of  a  progressive  nature, 
becoming  more  pronounced  by  slow  degrees  from  east  to  west. 
Paleontologic  characters  are  well  maintained  throughout  the  region 
in  question  and  one  more  evidence  of  continuity  is  afforded  by  the 
escarpment  which  is  frequently  produced  by  the  harder  layers. 

The  more  important  sections  met  with  in  passing  from  the  Tully 
quadrangle  to  Cayuga  Lake  are  shown  slightly  idealized  in  Plate 
XXIL 

Section  2  is  exposed  in  a  ravine  situated  west  of  Cottle  Hill  and 
about  I  mile  from  the  western  limit  of  the  Skaneateles  quadrangle. 
The  harder  portions  of  the  Mottville  are  well  displayed  at  this 
locality  and  their  position  relative  to  the  black  Marcellus  is  beyond 
all  question,  for  the  section  is  continuous.  About  IJ  miles  south- 
westerly at  nearly  the  same  altitude  and  on  the  Auburn  quadrangle 
is  found  another  exposure  of  the  Mottville  crinoidal  layer  and  asso- 
ciated shales.  Here  unfortunately  the  black  Marcellus  is  not 
shown  below  in  continuous  section.  It  is  exposed,  however,  at  a 
lower  altitude  in  a  near-by  ravine  within  }  mile  to  the  west.  The 
relation  is  the  same  as  that  shown  in  section  2.  This  easternmost 
Mottville  exposure  on  the  Auburn  quadrangle  is  an  important  one. 
It  can  be  connected  by  a  nearly  continuous  escarpment  with  the 
Mottville  layers  of  section  2.  It  agrees  in  its  lithologic  and  paleon- 
tologic characters  with  other  exposures  of  the  Mottville.  It  lacks 
only  a  continiums  section  to  prove  its  stratigraphic  position  above 
the  Marcellus.  These  points  are  emphasized,  for  this  Mottville 
exposiu-e  has  apparently  received  a  far  different  interpretation  on 
the  geol<^ic  map  of  the  Auburn  quadrangle.'* 

A  little  south  of  Half  Acre  and  about  If  miles  southwesterly  from 
the  Auburn  city  line  a  good  exposure  of  the  Mottville  member  is 
obtained.  Here  its  position  above  the  black  Marcellus  can  be 
determined  in  a  nearly  continuous  section  while  the  relations  with 
the  Agoniatites  limestone  and  the  Siyliolina  layers  below  it  are 
scarcely  less  clear. 

Passing  toward  the  southwest  in  the  direction  of  Oakwood  the 

"  N.  Y.  State  Muxeum  Bulletin  137.  See  map  and  ftbo  p.  18,  where  one 
finds  the  following  statement:  "The  Agoniatite  limestone  and  adjacent  blark 
shalee  outcrop  i  mile  from  the  east  line  of  the  quadrangle  by  the  side  of  the 
third  east  ana  west  road  from  the  north  line  of  the  quadrangle. " 
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limy  character  of  the  upper  harder  layers  is  pronounced.  They 
atand  out  as  a  prominent  escarpment  for  about  Ij  miles  between 
Half  Acre  and  Oakwood."  East  and  a  little  south  of  Oakwood  on 
the  boundary  line  between  the  towns  of  Fleming  and  Sprii^port 
another  good  exposure  of  Mottville  is  found.  At  the  point  where 
the  roadway  on  the  map  is  marked  with  an  altitude  of  707  feet  the 
harder  layers  of  the  Mottville  are  finely  displayed.  As  stated 
above,  these  harder  layers  undergo  a  certain  amount  of  progressive 
chaise  toward  the  west.  They  are  now  quite  limy  and  of  bluish 
shades  which  become  lighter  on  exposure.  Prolonged  weathering 
produces  a  duller  and  more  rusty  appearance  which,  together  with 
numerous  "  cauda-^alU "  markii^,  causes  a  curious  resemblance 
to  the  very  much  higher  beds  which  are  usually  assigned  to  the 
Ludlowville.  At  this  town  line  exposure  the  relations  with  the 
Agoniatites  limestone  are  again  determinable,  for  the  latter  is  exposed 
in  a  Seld  south  of  the  road  which  parallels  the  Lehigh  Valley  track. 

At  the  four  comers  which  He  about  1^  miles  south  and  a  little 
east  of  Oakwood  the  Mottville  is  again  displayed  and  is  connected 
by  a  fairly  well-marked  escarpment  with  the  localities  northeast. 
Here  at  these  four  comers  the  relations  with  lower  strata  can  be 
made  out,  the  Agoniatites  limestone  outcropping  at  the  slight  bend 
in  the  north-leading  road  f  mile  to  the  north,  the  Onondaga  lime- 
stone and  StylioiiTui  layers  by  the  roadside  about  |  mile  to  the  west. 
The  writer  wishes  to  emphasize  the  fact  that  his  interpretation  of 
the  stratigraphy  between  Half  Acre  and  these  four  comers  is  based 
on  evidence  furnished  (1)  by  lithologic  and  paleontologic  similarity 
of  the  different  Mottville  exposures,  (2)  by  the  position  of  each 
exposure  with  reference  to  some  easily  recognized  lower  stratum 
and  (3)  by  the  occurrence  of  the-  exposures  on  the  edge  of  a  hard 
rock  platform  which  frequently  displays  a  well-marked  escarpment 
on  its  northern  and  northwestern  fronts.  These  lines  of  evidence 
lead  to  a  conception  of  the  stratigraphy,  which  is  quite  different 
fromthat  shown  on  the  geologic  map  of  the  Auburn  quadrangle," 

On  approaching  Cayuga  Lake  the  harder  portion  of  the  Mottville 
produces  the  falls  just  east  of  the  lake  road  in  Great  Gully  Brook 
and  in  the  next  brook  south  which  is  unnamed  on  the  map."  This 
latter  is  apparently  the  Crise's  Brook  of  Vanuxem  and  is  called 

"  See  Vanuxem,  Geology  of  the  Third  DUlricl,  p.  134. 
"  X.  y.  State  Museum  Bulletin  137. 

"  See  Cleland,  U.  S.  G.  .S.  Bulletin  206,  pp.  22,  23,  and  also  Luther,  N.  Y. 
State  Muaeum  Bulletin  137,  p.  19. 
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Criss  Creek  by  Luther  whose  interpretation  of  its  section  seems 
to  be  as  follows:  The  hard  layer  producing  the  falls  near  the  lake 
roadbridgei9"Near  thetop"of  the"Cardiif. "  A*'gTayfossiliferoua 
band  at  the  base  of  the  formation"  which  occurs  at  the  private  road 
crossing  farther  north  is  attributed  to  the  horizon  of  the  Stafford 
limestone  of  western  New  York, 

The  present  writer's  interpretation  of  the  same  section  may  be 
summarized  in  this  way:  The  hard  layers  making  the  falls  near 
the  lake  road  bridge  are  the  upper  limy  portion  of  the  Mottville. 
They  are  underlaid  by  about  15  feet  of  gray  shale  rich  in  small 
fossils.  These  latter  are  the  lower  soft  shales  of  the  Mottville  and 
are  considered  the  equivalent  of  strata  which  on  the  Tully  quad- 
rangle have  been  assigned  to  the  Skaneateles  by  others.  A  short 
distance  below  the  lake  road  bridge  their  contact  with  the  under- 
lying black  Marcellus  is  well  displayed.  The  "gray  fossiliferous 
band"  exposed  near  the  private  road  crossing  farther  down  stream 
is  not  connected  by  continuous  section  with  the  Mottville  at  the 
lake  road  bridge.  It  has  the  same  lithologic  and  paleontologic 
characters  as  the  lower  15  feet  of  Mottville  at  the  lake  road  bridge. 
It  is  also  immediately  overlaid  by  material  indistinguishable  from 
the  harder  Mottville,  while  a  short  distance  still  farther  down  stream 
another  exposure  of  typical  Marcellus  is  found.  It  is  believed  that 
the  lakeward  dip  which  iS' plainly  visible  in  places  and  a  slight  folding 
are  responsible  for  the  repetition  of  the  strata. 

This  latter  interpretation  is  amply  confirmed  by  a  study  of  the 

lake  shore  sections  east  and  west  of  the  Lehigh  Valley  track  between 

Levanna  and  Farley's.     It  also  appears  to  be  in  harmony  with  the 

section  of  the  region  which  was  published  by  Cleland  in  1903." 

Summary  of  6bservation6. 

The  writer  believes  that  the  following  points  have  been  demon- 
strated : 

(1)  That  the  Marcellus  black  shale  is  continuous  from  the  TuUy 
quadrangle  to  the  east  shore  of  Cayuga  Lake  (as  stated  in  substance 
by  Vanuxem)  and  that  it  thins  considerably  to  the  westward. 

(2)  That  the  Cardiff  shale,  as  defined  by  its  authors,  thins  rapidly 
toward  the  west  and  t>ecomes  unrecognizable  as  a  separate  unit 
before  the  Auburn  quadrangle  b  reached. 

(3)  That  the  Mottville  member  (basal  Skaneateles  of  the  Tully 
quadrangle)    is   continuous   throughout   the   region,   lying  on   the 

>*  U.  S.  G.  S.  BuUetin  206,  p.  21,  fig.  2. 
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CardifF  to  the  east,  but  overlapping  it  and  coming  in  contact  witli 
the  Marcellus  to  the  west. 

Theoretical  Considerations. 

If  the  points  outlined  above  are  admitted,  a  number  of  questions 
immediately  arise.  The  first  to  be  considered  is  this:  How  far 
westward  does  the  overlap  type  of  structure  persbt?  If  it  extends 
to  the  western  limit  of  the  State  involving  each  higher  unit  in  turn, 
it  is  clear  that  younger  and  younger  material  will  come  to  lie  in 
contact  with  the  basal  black  shale.  Much  depends  upon  the  deter- 
mination of  the  western  equivalent  of  the  Mottville.  Should  it 
prove  referable  to  the  Stafford  limestone,'*  the  present  writer  could 
not  escape  the  conclusion  that  the  Stafford  of  western  New  York 
is  the  equivalent  of  the  lowermost  Skaneateles  of  the  central  portions 
of  the  State.  In  such  a  case  the  Stafford  of  western  New  York 
separates  not  the  Marcellus  from  the  Cardiff,  but  the  Marcellus 
from  the  bulk  of  the  Skaneateles  formation. 

If,  on  the  other  hand,  the  overlap  westward  goes  no  farther  than 
Cayuga  Lake,  we  may  be  dealing  with  a  north  and  south  axis  of 
Onondaga  limestone,  on  each  side  of  which  the  shale  units  are  repro- 
duced in  a  similar  strattgraphic  succession.  Though  this  view  is 
well  within  the  bounds  of  possibility,  it  can  hardly  be  said  that  the 
known  examples  of  the  Onondaga-Marcellus  contact  furnish  evidence 
in  its  support. 

Opportunity  has  not  yet  been  found  for  anythii^  like  a  thorough 
paleontological  study  of  the  Mottville  beds.  The  species  so  far 
identified  reveal  a  fauna  not  unlike  that  of  the  Stafford.  It  is 
believed,  however,  that  correlation  based  upon  fossils  alone  is  most 
unsafe  in  determining  the  position  of  these  Mottville  strata. 

Returning  to  the  stratigraphic  aspects  of  the  problem,  it  may  be 
said  that  overlap  in  the  structural  sense  can  hardly  be  questioned. 

"  In  this  coDnectioD  aee  N.  Y.  State  Museum  Bulletin  49,  p.  120,  where  occurs 
the  following  statement  by  Dr.  John  M.  Clarke; 

"In  the  outcrops  along  Criss  creek,  2}  miles  south  of  Union  Springs,  the 
strata  above  the  horizon  of  the  Agoniatite  limestone  are  shown,  and  a  point  of 
interest  in  this  section  is  the  presence  of  a  bed  of  15  feet  of  blue  and  olive  cal- 
careous shales,  tyine  above  the  general  mass  of  darker  shales,  which  carries 
certain  trilobites  [Homatonoltia,  Phacopa),  brachiopods.  Eastropods,  etc.  per- 
taining to  the  normal  Hamilton  shale  fauna.  These  snales  lie  at  about  the 
proper  horizon  of  the  Stafford  limestone,  though  no  trace  of  this  rock  has  been 
seen  eo  far  east." 

There  can  be  little  doubt  that  Dr.  Clarke  is  describing  tie  upper  limy  portions 
of  the  Mottville  which  are  exposed  in  this  creek.  It  is  perhaps  imnecessary  to 
add  that,  in  the  matter  of  Stafford  correlation,  one  could  hardly  look  to  a  more 
authoritative  source. 
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That  is  (1)  a  fossiliferous  zone  is  separated  from  a  black  shale  by  a 
bed  of  barren  gray  shale,  (2)  followed  west  the  fossil  zone  is  seen  to 
approach  nearer  and  nearer  to  the  black  shale  in  successive  sections, 
(3)  at  the  west  the  fossiliferous  zone  lies  immediately  above  the 
black  shale. 

Such  relations  at  least  surest  an  unconformity  somewhere  in  the 
series.  The  writer  has,  however,  failed  to  discover  positive  evidence 
of  one  in  passing  from  the  Onondaga  to  the  Mottville.  It  is  true 
that  the  base  of  the  Mottville  limy  layer  is  frequently  very  uneven. 
The  same  observation  likewise  holds  for  the  Agoniatites  limestone. 
Both  cases  are,  however,  regarded  as  due  to  a  concretionary  struc- 
ture; limy  segregations  merely  pushing  downward  into  the  strata 
below. 

When  considered  in  relation  to  the  general  black  shale  problem, 
it  is  believed  that  the  data  obtained  in  this  area  go  to  strengthen  the 
theories  which  explain  the  Marcellus  as  an  invasion  from  the  east 
and  south  toward  the  north  and  west."  On  the  other  hand,  trans- 
gression over  a  land  surface  is  somewhat  questionable;  in  fact,  the 
evidence  rather  points  to  a  different  conclusion.  We  are  apparently 
justified  in  regarding  the  Marcellus  as  a  formation  which,  so  to 
speak,  runs  diagonally  across  the  geologic  column,  its  lower  layers 
and  more  eastern  portions  being  contemporary  with  some  Onondf^ 
to  the  west  while  its  upper  and  more  western  portions  were  probably 
deposited  at  a  time  when  Cardiff  sedimentation  was  occurring  to 
the  east. 

Evidence  presented  by  Kindle^'  shows  that  black  shale  (presumably 
Marcellus)  deposition  in  the  Allegheny  region  was  taking  place  at 
the  same  time  with  Onondaga  accumulation.  For  the  particular 
area  here  studied  it  is  sufficient  to  call  attention  to  the  thin  black 
shale  intercalations  which  are  found  in  the  Onondaga  south  of 
Union  Springs.  The  very  gradual  transition  from  Marcellus  to 
Cardiff  and  the  general  structure  outlined  in  these  notes  both  argue 
for  partial  contemporaneity  between  Cardiff  and  Marcellus. 

Explanation  of  Plate  XXII. 


(pp.  668- 
lilrich, 


Clarke,  John  M.,  N.  Y.  State  Museum  BuUetins  49  (pp.  115,  137)  and  52 

,  Charles.  N.  Y. 
Mua.  Bui.  92,  p. 
■  pp.  407,  424. 


^^.vii,  E,  0.,  and  Schuchcrt,  Charles.  N.  Y.  State  Mua.  Bui.  52,  p.  6fi5. 
Grabau,  A.  W.,  N.  Y.  State  Mua.  Bui.  92,      — 


Sec  especially  pp.  10,  25,  54. 
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Section  1  represents  a  thickness  of  about  40  feet  o(  strata.    Section  6  has  been 
slightly  reduced  in  order  to  bring  it  into  the  diagram. 

1.  Composite  section  Crias  C^eelc  and  shore  of  Cayuga  Lake,  Auburn  quad- 

2.  About  {mile  from  the  weetem  limit  of  the  Skaneatelee  quadrangle. 

3.  Cottle  Hill,  Bkaneatelee  quadrangle. 

4.  Compoeite  sectbn  about  2}  miles  northeast  of  Skaoeateles  Villaee. 

5.  About  1}  miles  southeast  of  Marcellus  Village,  Skaoeateles  auadrangle. 

6.  Boundary  between  Skaneateles  and  Tully  quadranglee.  Mv.  —  Mottvillc 
member  (ahalee  and  limestone);  C,=CardilT  shale;  M.— Marcellus  sbale;  T.~ 
Marcellu»<7ardifl  transition;  Ag.—Agoniatitea  limestone;  On. =Onondaga  lime- 
stone. 
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The  followii^  annual  reports  were  referred  to  the  Publication 
Committee: 

REPORT  OF  THE   RECORDING   SECRETARY. 
Six  meetings  were  held  durii^  the  yeajj  with  an  average  attend- 
ance of  fifty-eight.     Communications  of  interest,   as  recorded   in 
the  Peoceedinos,  were  made  at  the  sessions  held  February  16, 
March  16,  and  April  20. 
Twenty-eight  papers  have  been  presented  for  publication,  as  follows: 
Henry  W.  Fowler,  4;  Adele  M.  Fielde,  2;  E.  G.  Vanatta,  2;  H.  A. 
Pilsbry  and  James  H.  Ferris,  2;  T.  Barbour  and  G.  K.  Noble,   1; 
William  H.  Dall,  I;   N.  E.  Mclndoo,  1;   H.  Matsumoto,  1;   James 
A.  G.  Rehn,  1;  Albert  P.  Morse  and  Morgan  Hebard,  1;  James 

A.  G.  Rehn  and  Morgan  Hebard,  1;  William  Churehill,  1;  Stanislas 
Meunier,  1;  Charles  P.  Alexander,  1;  Et^ar  T.  Wherry  and  S.  G. 
Gordon,  1 ;  John  W.  Harshberger,  1 ;  S.  Stillman  Berry,  1 ;  Clarence 

B.  Moore,  1;  Phineas  W.  Whiting,  1;  Howard  Crawley,  1;  Burnett 
Smith,  1,  and  Nathan  Banks,  1. 

Twenty-one  of  these  have  been  printed,  four  are  awaiting  publica- 
tion, one  appeared  as  a  contribution  to  the  Journal,  and  two  were  re- 
turned to  the  authors. 

Six  hundred  and  sixteen  pages  of  the  Peoceedinob,  illustrated 
by  twenty-five  plates,  have  been  printed.  Thp  second  part  of  the 
sixteenth  volume  of  the  Journal  has  also  been  issued.  It  consists 
of  a  paper  on  the  evolution  of  color  pattern  in  a  genus  of  Lepidoptera, 
by  Miss  Annette  Frances  Braun,  and  a  beautiful  addition  to  Mr. 
Clarence  B.  Moore's  papers  on  his  exploration  of  southern  burial 
mounds,  forming  tt^ether  three  hundred  and  twenty-two  pages  and 
six  plates.  Miss  Braun  defrayed  the  cost  of  the  two  plates  illus- 
trating her  paper  and  we  are  again  indebted  to  Mr.  Moore  for  the 
entire  cost  of  publishing  his  contribution. 

Of  the  Transactions  of  the  American  Entomological  Society 
(Entomological  Section  of  the  Academy)  five  hundred  and  nine 
pages  and  twenty-four  plates  have  appeared.  The  Section  has  also 
issued  five  hundred  pages  illustrated  by  twenty  plates  of  the  Ento- 
mological News. 

Eighty  pages  and  ten  plates  have  been  added  to  the  Manual  of 
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CoNCHOLOOT,  making  the  output  of  the  year  2,027  pages  and  85 
plates. 

The  war  has  interfered  with  the  distribution  of  these  publications 
to  correspondents  as  the  International  Bureau  of  Exchange  has 
been  forced  to  suspend  communication  with  Belgium,  Germany, 
Austria,  Russia,  Servia,  Bulgaria,  and  Roumania.  The  several 
issues  intended  for  these  countries  have,  however,  been  directed  and 
stored  away  in  anticipation  of  the  happier  time  when  they  can  be 
sent  to  their  destinations. 

Four  members  and  ten  correspondents  have  been  elected.  The 
deaths  of  thirteen  members  and  three  correspondents  have  been 
atmounced.  Resignations  of  membership  were  accepted  from  Walter 
M.  James  and  Edwin  B.  Bartram. 

George  Vaux,  Jr.,  was  reappointed  by  the  Council  the  Solicitor 
of  the  Academy;  Frank  J.  Keeley  was  continued  as  Curator  of  the 
William  S.  Vaux  Collections  and  Joseph  Willcox  as  Custodian  of  the 
Isaac  Lea  Collection  of  Eocene  fossils.  Dr.  Spencer  Trotter  was 
placed  on  the  Library  Committee  to  fill  the  vacancy  caused  by  the 
death  of  Dr.  Thomas  Biddle. 

The  following  courses  of  lectures  have  been  delivered  in  connection 
with  the  Ludtyick  Institute;  Witmer  Stone,  three  on  wild  bird  life; 
B.  Franklin  Royer,  one  on  housing  in  relation  to  health;  F.  Herbert 
Snow,  one  on  Philadelphia's  water  supply;  Henry  A.  Pilsbry,  three 
on  problems  in  the  study  of  faunas;  Henry  Skinner,  three  on  ento- 
mology; Spencer  Trotter,  three  on  physiography  and  life  relations 
of  North  America;  Stewardson  Brown,  three  oh  local  wild  flowers. 

In  harmony  with  the  original  intention  of  the  Ludwick  Foundation, 
ten  additional  lectures  were  delivered  on  Wednesday  afternoons 
up  to  Mareh  to  the  teachers  and  classes  of  the  Girls'  High  School. 

A  Committee  of  Conference  with  one  representing  the  American 
Entomological  Society  considered  carefully  a  modification  of  the 
articles  of  agreement  providing  for  the  union  of  the  Academy  and 
the  Society,  but  the  result  was  not  reached  in  time  to  be  included 
in  this  report. 

Much  the  most  important  event  in  the  history  of  the  Academy 
during  the  past  year  was  the  adoption,  January  19,  of  amendments 
to  the  By-Laws  providing  for  the  loaning  of  certain  books  from  the 
Library,  reducing  the  number  of  stated  meetings  to  six,  repealing 
the  requirement  of  an  initiation  fee,  and  changing  the  procedure 
for  the  election  of  members. 

These  amendments  were  adopted  January  19  on  the  recommenda- 
tion of  the  Council  and  are  as  follows: 
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Chapter  II,  Art.  1:  Change  "the  last  stated  meeting  of  the 
month"  to  "any  stated  meeting." 

Art.  2;  Change  first  sentence  to  read  "Candidates 
for  membership  shall  be  nominated  in  writmg  by  at  least  two  mem- 
bers, who  shall  record  the  name  and  place  of  residence.  The  nominal 
tdons  shall  be  posted  in  the  Hall  of  the  Academy  and  read  before  a 
meeting  of  the  Council  and  the  candidate  shall  be  balloted  for  at 
Any  subsequent  stated  meeting,  provided  that  at  least  two  weeks 
shall  have  elapsed  since  their  nomination  and  posting. 

Art.  3:  Change  "fee  of  initiation"  to  "first  annual 
■contribution. " 

Art.  4:  Change  "fee  of  initiation"  to  "first  annuiU 
contribution. " 

Art.  U:  Charge  "fee  of  initiation"  to  "the  annual 
contribution." 

Art.  13:  Omit  "an  initiation  fee  of  Ten  Dollars  and 
An"  and  substitute  "the"  for  "an." 

Art.  14:  Omit  "and  all  initiation  fees." 

Art.  17:  Omit  "who  has  not  paid  the  initiation  fee 
■or." 

Chapter  IV,  Art.  1;  Omit  the  word  "monthly"  in  the  last  sentence 
and  alter  "day"  to  "days,"  i.e.,  to  read:  "days  on  which  the  meeting 
shall  be  held." 

Chapter  IX,  Art.  3 :  Change  to  read  "Certain  books  specified 
by  the  Librarian  and  the  Library  Committee  may  be  loaned  to 
memtiera  for  a  period  of  not  exceeding  one  month.  A  list  of  such 
books  shall  be  prepared  for  the  consultation  of  members  and  books 
tnay  be  added  to  it  or  withdrawn  from  it  at  the  discretion  of  the 
Librarian  and  the  Library  Committee,  The  Librarian  shall  keep  a 
record  of  all  books  loaned  with  the  dates  of  loan  and  return. 

Chapter  XII,  Art.  1:  Change  the  first  clause  to  read  "The  stated 
meetings  of  the  Academy  shall  be  held  on  the  third  Tuesdays  of 
November,  December,  January,  February,  March,  and  April." 

Art.  5:  Insert  "stated"  before  "meetii^"  in  the 
first  line. 

Art.  6:  The  first  line  should  read  "The  order  of 
business  at  the  annual  meetings  shall  be." 

It  will  be  seen  that  several  of  the  amendments  merely  conform 
to  the  requirement  of  the  changes  specially  referred  to. 

The  effect  of  the  By-Law  authorizing  the  loaning  of  books  is 
stated  in  the  report  of  the  Librarian. 
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On  the  adoption  of  these  amendments  a  new  edition  of  the  By- 
Laws  was  printed  and  distributed. 

The  usual  societies  have  held  meetings  in  the  Academy  during 
the  year. 

Edward  J.  Nolan,  Recording  Secretary, 


REPORT  OF  THE  CORRESPONDING  SECRETARY. 

The  diminished  volume  of  foreign  correspondence  and  reduced 
number  of  international  scientific  congresses  commented  upon  in  the 
last  annual  report  of  the  Corresponding  Secretary  were  even  more 
apparent  in  1915,  inasmuch  as  the  conditions  were  operative  through- 
out the  entire  year. 

Death  collected  an  unusually  heavy  toll  from  the  roll  of  corre- 
spondents, including  some  of  the  most  eminent,  as  follows:  \Aoa 
Vaillant,  James  Geikie,  A.  A.  W.  Hubrecht,  Richard  Lydekker, 
Frederic  W.  Putnam,  Theodor  Boveri,  George  M.  Sterabei^,  Edw.  L. 
Greene,  Orville  A.  Derby,  and  H.  E.  Dresser. 

To  insure  a  more  systematic  and  careful  examination  into  the 
qualifications  of  proposed  candidates  for  correspondents,  a  committee 
of  Council  on  the  nomination  of  correspondents  was  appointed. 
Upon  the  recommendation  of  this  committee  the  followii^  named 
were  nominated  by  the  Council  and  elected  by  the  Academy: 
Alfred  C.  Haddon,  Wilhelm  Ludwig  Johannsen,  William  Trelease, 
Carl  Diener,  Samuel  Wendell  Williston,  Charles  E.  Barrois,  Thomas 
Chrowder  Chamlwrlin,  Albrecht  Penck,  William  Bateson,  and  Stanislas 
Meunier. 

The  principal  invitations  received  during  the  year  were  to  the 
■  inauguration  exercises,  of  Edward  Kidder  Graham  as  President  of 
the  University  of  North  Carolina,  at  which  Professor  H.  V.  Wilson 
served  as  the  representative  of  this  Academy;  the  twenty-fifth 
anniversary  of  the  founding  of  The  Nebraska  Academy  of  Sciences, 
Professor  Geoi^e  T.  Moore  being  our  representative;  the  commence- 
ment exercises  of  the  University  of  Pittsbut^h;  the  twenty-fifth 
annual  meeting  of  the  Ohio  Academy  of  Science,  to  which  Dr.  Howard 
Ayers  went  as  our  delegate;  the  fiftieth  anniversary  of  the  adminis- 
tration of  Alexander  F.  do  Waidheim  as  Director  of  the  Imperii 
Botanical  Garden  of  Petrograd,  which  was  acknowledged  by  a 
letter  of  congratulation;  and  to  the  postponed  meeting  of  the  Nine- 
teenth International  Congress  of  Americanists,  which  is  to  convene 
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in  Washington  this  month  and  to  which  the  Honorable  Charles  D. 
Waicott  and  Miss  H.  Newell  Wardle  were  last  year  appointed 
delegates. 

Letters  thanking  the  Academy  for  courtesies  extended  during  the 
Convocation  Week  meetings  of  1915  were  received  from  the  American 
Association  for  the  Advancement  of  Science,  the  Geological  Society 
of  America,  and  the  American  Fern  Society. 

Correspondence  with  individuals  and  institutions  requesting 
information  on  a  variety  of  subjects  was  conducted  as  usual. 

Statistics  of  the  correspondence  transacted  is  shown  in  the  follow- 
ing table: 

Communications  received: 

Acknowledging;  receipt  of  the  .\csdcmv's  publications  160 

Transmitting  publicationn  to  ihe  AcaJcmy .57 

Kequeatine  exchanges  or  the  supply  of  deficiencies..  I 

Invitations  to  learned  ^therinRS,  celebrations,  etc  ..  ...           9 

Notices  of  deaths  of  scientific  men ...         10 

CireularH   concerning   the   administration   of   scientific  anil    educational 


Phologrsphs  and  bic^raphies  of  correapondeota.. 

Letiors  from  correspondents. 

Miscellaneous  letters 


Total  received 383 

Communications  forwarded: 

Acknowledging  gifts  to  the  library 1,155 

Hequeatina  the  supply  of  deficienciea..... 124 

Acknowleoging  gifts  to  the  museum 134 

Acknowledging  photographs  and  biographies 5 

Letters  of  sympathy  or  congratulation,  addresses,  etc 7 

Diplomas  and  notices  of  election  of  corresp<»tdente  and  del^at«ii'  crtden- 

tials                     17 

180 

espondenta 204 

Total  forwarded  1,826 

Respectfully  submitted, 

J.  Percy  Moore,  Corresponding  Secretary. 


REPORT  OF  THE  LIBRARIAN. 

During  the  past  year  564  volum^,  5,858  pamphlets  and  periodicals, 
135  maps,  3  sheets,  and  1  phott^aph,  a  total  of  6,561,  have  been 
added  to  the  Library, 

These  additions  have  been  derived  from  the  following  sources: 
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.  2,754 

.  1,825 
United    States    Department   of 

Agriculture  ...  532 

Aroericao  Entomological  Society  298 

Geaeral  Appropriation 292 

J.  A.  Meigs  FuDd..... 136 

Authors 


Ediu 

United  States  Bureau  of  Edu- 
cation  

Pennsylvania  Departmeut  of 
Agriculture 

Queensland  Department  of 
Mines,  GeolofcJuil  Survey 

New  York  Agricultural  Experi- 
ment Station 

Imperial  Department  of  Agri- 
culture, Bntish  West  Indies 

Dr.  Witiner  Stone 

Pennsylvania  Department  of 
Health  .        . 

Commission  G^ologique  de  Fin- 

Thos.  B,  Wilson  Fund 

Dr.  Heiu'y  Skinner 

United  States  Department  of 
the  Interior 

United  Slates  Department  of 
Commerce  and  Labor 

Pan-American  Union 

American  Iron  and  Steel  Insti- 
tute      

National  Academy  of  Sciencea. . . . 

United  States  War  Department,, 


Department  of  Trade  and  Cus- 
toms, Australia 

Sverig*«     Geologiska      Under- 
New  Mexico  College  of  Agri- 
culture  

Florida  State  Geological  Survey. 
Topographic  and  Geolopc  Sur- 
vey of  PennBvlvania  

Department  of  Fisheries,  Ben- 
gal, Bihar  and  Orissa 

Geological  Survey  of  New  Jersey 
California  Fish  and  Game  Corn- 
Pennsylvania  Stale  Library  .  .  . 
Illinois  State  Geological  Survey.. 
Estacion  Seismologica  de  Car- 
Argentine  Government 

Commission     of     Conservation, 

William  J.  Fox  

Seismolojcical  Society  of  America 
Indiana  University       
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Pubhcation  Committee  of  the 
Academy     

Wisconsin  Geological  and  Nat- 
ural History  Survey 

Pennsylvania  Water  Supply 
Commission 

Lowell  Observatory 

Japan  Society  of  America 

-  University  of  Tennessee 

Michigan  Geological  and  Bio- 
logical Survey 

Ella  B.  Altemus 

Central  Seismological  Station 
in  Pulkow.    .  

Bent  ham  Trustees,  Kew  Gardens 

University  of  Wyoming     

Rockefeller  Sanitary  Institute 
for  the  Eradication  of  the 
Hook  Worm  

American  Institute  of  Electrical 
Engineers.     ... 

State  Board  of  Charities,  New 
York 

Government  of  India 

Washington  Geological  Survey... 

Wistarlnstitut*  of  .Anatomy 

Pennsylvania  Department  of 
Forestry 

Pennsylvania  State  College 

Hcrvas  Laboratory  of  American 
Linguistics 

Observatorio  Astronomico  de 
Madrid 

Dr.  W.  D.  Bayley 

Goodsell  Observatory 

Clarence  B,  Moore 

Editors  of  EntomoioDcal  News.. 

Museum  d'Hiatoire  Naturelle  de 

Dr.  Thomas  Bi'ddle  . 

James  F.  Wood 

Pennsylvania  Chestnut  Tree 
BUght  Commission 

Warren  Academy  o(  Sciences 

Iowa  GeoloBca!  Survey 

Charles  H,  Townsend 

Gouvememenis  Kina  Onder- 
neming  te  Tjinjiroean  (Ban- 
doeng)  

Government  of  Formosa  

Colorado  Museum  of  Natural 
History 

Geological  Survey  of  .Alabama 

Connecticut  Geological  and 
Natural  History  Survey 

United  States  Brewers'  Associa- 
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Zool<^cal  Society  of  PhiUdel- 

Truatees  of  Estate  of  Luoy 
Hunter  Baird 

Geolo^ca!  Survey  of  Oeorfya 

Impenal  Institute  for  the  Study 
of  Infectious  Diseasea,  Tokyo.. 

Dr.  Ulric  Dahlgren 

Cuerpo  de  Engenieros  de  Mina« 
del  Peru 

Commissao  de  Linhaa  Teie- 
fosphicas  Estrategicas  de 
MattoGroaso 

PennaylvaDia  Depnrtmeat  of 
Fiaheries 

Joseph  Wilkox 


Charles  W.  Richmond  

Nora  C.  Fretageot 

CoDimissioneTB  ou  FkBheries  and 

Game,  MsASOchusetta 

Hiraae  Conchological  Museum... 

Croeby  Frisian  Fur  Company 

Delaware  County  Institute  of 

Science 

Albert  I,  Prince  de  Monaco 

Game  CommiBsionera  of  Penn- 

eylvania 

Dr,  Charles  K.  Mills  

Philadelphia  Museums 

Japanese    Commission    to    the 

Panama-Pacific  Intemationat 

Exposition.... 


They  have  been  distributed  to  the  several  departments  of  the 
Library  as  follows: 


4,593 

Helminthology 

Agriculture.. 

Anthropology 

Physical  Sciences 

Geology. 

,  .      S17 

Botany  . .. 

139 

Mineralogy 

Entomology 

102 

Ifhthyologj- 

...      102 

Ilerpetoloey 

60 

Omi^ology 

30 

Conchology. 

23 

Medicine 

„        22 

Bibliogr^hy 

19 

The  followii^  are  perhaps  worthy  of  special  mention: 

Bergstrfisser,  Nomenclatur  und  Beschreibungen  der  Insekten,  etc.,  4  parts  in 

2  vols.,  1778-1780. 
Howard,  British  Warblers. 
Beccari,  Palmen  de  Madagascar,  1914. 
Esper,  Die  europ&isrhen  SchmetterlicRe,  5  Theile  in  12  vols. 
Martyn,  Universal  Conchologist,  4  vols.,  1784. 
Hoppe,  Entomologisches  Taschenbuch,  2  vols.,  1796-1797. 
Borowski,  Gemeinntlzzigc  Naturgeschichfe  des  Thierreichs,  10  vols,  in  8,  1780- 


The  collection  of  journals  and  periodicals  has  been  desirably 
increased  by  the  addition  of  the  following: 

Annals  of  Aiiplied  Biology,  London,  I;  II,  1-3-. 

Anthropologia,  London,  I  volume,  1873-1875. 

Aquatic  Life,  Philadelphia,  1,  t-3. 

Bolus  Herbarium,  Annals,  Cape  Town,  I,  1,  2. 

Caledonian  Horlicultural  Society,  F^inburgh  Memoirs,  4  volutnee,  1814-1829. 

California  Fish  and  Game,  San  Francisco,  I,  1-5. 

Chemie  der  Erde,  Jena,  I,  1. 

Contribucion  al  Estudio  de  los  Ciencias,  etc.,  Ia  Plata,  N.  15. 
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Cybele  Columbiana,  Washington,  I,  1. 

Discovery,  Philadelphia,  I,  1. 

Gouvernementa  Kina-Ondememlnj;  te  Tjin 

Hawaiian  Forester  and  Agriculturiat,  Hono 

Hervas  Laboratory  o(  American  Linguiscicp,  Bulletin,  St.  Louis,  Nob.  4,  5. 

Illinois  Biological  Monographs,  Urbana,  I,  1-4. 

Instituto  di  Geoeraiia,  etc.,  Catania,  Nos.  1—1. 

Jugoslavenfika  jUBdemija  Znanosti  i  Umjetnosti,  Isvjescao  Rospravuma  Matem.- 

Prir.  Razrcda,  No.  2;  Prirodoslovalstrazivanja,  etc.,  Matem.-Prir.  Razreda, 

Nos.  1-3. 
IjOS  Angeles  County  Museum  of  History,  etc.,  Miscellaneous  Publication,  No.  1. 
Missouri  Botanical  Garden,  Annals,  I;  IL  1^. 
Mycoloffical  Bulletin,  Columbu)*,  imperfect  set. 
National  Academy  of  Sciences,  Washington,  Proceedings,  I,  1-11. 
Natur  und  Heimat,  Godesberg,  Nos.  1-^. 
Ohio  Naturalist,  Cotumbtis,  complete. 

Pennsylvania  Department  of  Forestry,  Harrisbut^,  Bulletin  Nos.  11,  12. 
Philippine  Agricultural  Review,  Manila,  V;  VI;  VIII,  1. 
Phytopathology,  Baltimore,  V,  1-5, 

Progrfo  Apicde  et  Viticole,  ViUefranche,  XXXII-XXXVI. 
Queensland  Department  of  Mines  (Geological  Survey,  Brisbane,  Annual  Report, 

1901-1914;  publications,  part  of  119-239. 
Regensburgischc  Bolanische  Gesellschaft,  Regensburg,  Schriften  I,  1792. 
Scientific  Monthly,  New  York.  I,  1-3. 

SoeifiW  d'fitudes  Scientifiques  de  I'Aude,  Careaasone,  Bulletin,  I-VII,  XI-XXIV. 
Socijt^  des  Lettrcs,  Sciences  et  Arts  de  Bar-le-Duc  et  Commercy,  Bar-le-Duc, 

Bulletin  Mcnsuel.  1913. 
University  of  Chicago,  Bulletin  of  the  Department  of  Anthropology,  Nos.  1-5. 
VortrSge  aus  dem  Geaamtgebiet  d.  Botanik,  Berlin,  1. 
Walker  Museum.  Contributions,  Chicairo,  I,  1-8. 
Zoologische  Mededeelingen,  Leiden,  Afi.  1. 

A  well-bound  copy  of  the  Rev.  J.  G,  Wood's  Animate  Creation,  in 
three  volumes,  quarto,  has  been  given  to  the  Academy  by  Miss 
Ella  B.  Altemus,  in  memory  of  the  late  William  Wilkinson  Altemus. 

The  notable  decrease  in  the  number  of  additions  to  the  Library 
during  1915  has  been  due  to  two  causes:  A  lessening  of  appropria- 
tions, but  more  especially  the  interference  with  foreign  correspondence 
by  the  horrible  war  which  is,  in  one  way  or  another,  affecting  every 
human  interest,  most  of  them  disastrously.  The  German  production 
of  scientific  publications  was  at  first  sustained,  but  is  now  decreasing. 
Out  of  sixty-nine  German  periodicals  subscribed  for  nothing  has  been 
received  from  twenty-one  of  them.  The  English  journals  continue 
as  usual,  and  the  French,  while  much  affected  at  first,  are  now  for 
the  most  part  going  on  as  before  the  war.  We  have  been  warned 
by  the  Royal  Academy  of  the  Lincei,  the  Royal  Academy  of  Sciences 
of  Petrograd,  and  the  Chemical  Society  of  London  that  issues  for- 
warded now  must  be  at  our  risk,  as  losses,  if  any  occur,  will  not 
be  made  up.  In  these  cases  it  has  been  thought  best  to  ask  for  a 
prompt  supply  of  publications,  assuming  such  risk  as  may  be  in- 
volved, for  it  will  probably  not  be  more  than  we  should  run  in 
expecting  the  volumes  in  bulk  at  the  end  of  the  confitct. 
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Shipments  from  Germany  anti  Austria  were  stopped  by  a  British 
Order  in  Council  in  June.  We  are  informed,  however,  that  the 
British  Government  is  now  prepared  to  issue  permits  for  shipment 
of  scientific  books  to  the  United  States  from  Germany  and  Austria 
if  destined  for  universities,  collies,  scientific  societies  or  public 
bodies.  We  may  profit  during  the  coming  year  by  this  relaxation, 
although  it  is  accompanied  by  a  great  deal  of  annoying  red  tape. 

The  interruption  of  exchange  noted  in  the  report  of  the  Recording 
Secretary  of  course  greatly  affects  the  receipts  from  corresponding 
societies.  Even  when  regular  shipments  are  made  invoices  and 
bills  of  lading  are  held  up  on  the  other  side  and  insufGcient  steamer 
accommodations  cause  uncertain  deliveries. 

Chapter  IX,  Art.  3,  of  the  By-Laws  was  amended  in  January  so 
as  to  permit  of  the  loaning  to  members  of  certain  books  specified  by 
the  Librarian  and  the  Library  Committee  for  a  period  not  exceeding 
one  month. 

Although  it  was  held  by  Maclure  and  his  contemporaries  that  all 
books  belonging  to  the  Academy  should  be  exclusively  tor  use  within 
the  building,  both  for  the  good  of  those  working  on  the  premises 
and  to  lessen  the  danger  of  loss,  it  was  considered  that  such  a  rule 
was  not  practicable  until  the  services  of  a  Librarian  during  portions 
of  the  day  could  be  secured.  Certain  designated  books  were  there- 
fore permitted  to  be  borrowed  until  1850,  when  Thomas  B.  Wilson 
presented  to  the  Academy  the  extremely  valuable  works  which  he 
had  from  time  to  time  deposited  with  the  understanding  that  they 
should  never  be  loaned  on  any  condition.  This  applied  to  such  an 
important  portion  of  the  Library  that  the  rule  was  then  made 
general  and  from  1850  until  last  January  no  books  were  knowingly 
allowed  to  leave  the  building  except  to  be  bound. 

Since  the  new  rule  has  been  in  operation  forty-six  works  in  fifty- 
eight  volumes  have  been  borrowed.  These  have  all  been  returned 
but  two,  which  are  now  alone  outstanding. 

A  system  of  registry  of  works  taken  for  use  in  the  Academy's 
study  rooms  has  been  adopted.  822  titles  in  1,061  volumes  have 
been  placed  at  the  service  of  students  and  workers  in  the  buildii^. 
375  of  these  are  still  m  use. 

While  a  few  of  the  books  taken  from  the  building  have  manifestly 
been  for  more  or  less  desultory  reading,  the  others  have  undoubtedly 
been  for  serious  consultation  and  study,  so  that  there  is  reason  to  believe 
that  the  operation  of  the  new  law  is,  as  far  as  it  goes,  for  the  advance- 
ment of  science  without  any  counterbalancing  disadvantage.     By 
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direction  of  the  Council,  no  volumes  or  parts  of  journals  or  periodicals 
may  be  borrowed  without  the  special  consent  of  the  Librarian,  who 
must  be  reasonably  sure,  before  the  publication  is  sent  out,  that  the 
interests  of  those  working  on  the  premises  will  not  be  interfered  with 
by  the  loan. 

As  required  by  the  By-Law,  a  separate  list  of  books  that  can  be 
borrowed  is  being  prepared  and  is  nearing  completion. 

A  very  desirable  subject  index  to  the  map  collection  has  been 
prepared  by  Mr.  Fox. 

Forty-seven  volumes  of  works  not  connected  with  the  Academy's 
interests  have  been  transferred  to  the  Free  Library  of  Philadelphia. 

A  framed  photograph  of  Rembrandt  Peale's  oil  portrait  of  Reuben 
Haines,  who  served  inost  efficiently  as  Corresponding  Secretary 
from  February,  1814,  to  December,  1831,  has  been  presented  by  his 
grandson,  Reuben  Haines. 

A  framed  photograph  from  life  of  the  late  Dr.  Benjamin  Sharp 
has  been  received  from  Mrs.  Sharp. 

Through  the  liberality  of  a  number  of  subscribers,  there  has  been 
obtained  a  replica  of  the  portrait  of  Baron  Von  Humboldt,  panted 
from  life  in  1856  by  J.  R.  Lambdin,  and  now  in  the  rooms  of  the  Ameri- 
can Philosophical  Society.  The  picture  has  been  beautifully  framed 
by  the  President  of  the  Academy. 

It  is  pleasant  to  again  acknowledge  the  good  work  done  by  William 
J.  Fox  and  Furman  Sheppard  Wilde,  both  in  the  Library  and  in 
connection  with  the  issue  of  the  publications. 

Edward  J.  Nolan,  Librarian. 

REPORT  OF  THE  CURATORS. 

The  completion  of  the  year  1915  finds  the  Academy's  buildings 
and  collections  in  excellent  condition.  Much  important  work  has 
been  accomplished  in  studying,  arranging,  and  cataloguing  material 
in  the  several  departments  of  the  Museum,  and  many  important 
accessions  have  tieen  received  throi^h  gift  or  purchase. 

The  number  of  visitors  to  the  Museum  has  steadily  increased, 
especially  classes  from  the  schools  of  Philadelphia  and  vicinity 
which  come  to  study  the  exhibits  under  the  guidance  of  their  teachers. 

At  the  last  session  of  the  State  L^islature  the  sum  of  $10,000  was 
appropriated  to  the  Academy  for  the  purchase  of  cases,  and  arrange- 
ments have  been  made  to  furnish  the  north  wing  of  the  Museum 
with  exhibition  cases  so  that  it  may  be  reopened  to  the  public  during 
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the  ensuing  year,  and  to  provide  much  needed  exhibition  and  storage 
cases  in  the  various  departments. 

During  the  past  year  the  Curators  have  purchased  three  lai^ 
mahogany  and  plate^ass  exhibition  cases,  one  for  a  group  of  buffalo 
and  two  for  the  collection  of  wood  of  native  forest  trees.  Two 
horizontal  oak  cases  have  also  been  procured  for  the  William  S.  Vaux 
archfeological  collection,  as  well  as  eighteen  metal  storage  cases, 
450  trays  and  100  insect  boxes. 

Mr.  Clarence  6.  Moore  continued  his  explorations  amoi^  the 
Indian  mounds  of  the  Southern  States,  the  results  of  which  have  been 
generously  added  to  the  Clarence  B.  Moore  Collection. 

A  valuable  collection  of  Aut^-ctic  material  obtained  on  Sir  Ernest 
Shackletou's  expedition  was  presented  by  Mr.  John  H.  McPadden. 
The  framed  photographs  of  ecenery  and  animals  have  been  placed 
on  exhibition  in  the  lower  hallways  and  the  other  specimens 
arranged  in  the  several  departments. 

Leave  of  absence  was  granted  to  several  members  of  the  Museum 
stafE  for  the  prosecution  of  field  work.  Through  the  liberality  of 
Mr.  Morgan  Hebard,  Mr.  J.  A.  G.  Rehn  was  enabled  to  accompany 
,him  on  a  two  months'  trip  through  the  Gulf  States  from  northern 
Florida  to  eastern  Texas,  for  the  ptirpose  of  studying  the  Orthoptera 
of  the  region,  one-half  of  the  material  obtained  becoming  the  property 
of  the  Academy. 

Dr.  Henry  A.  Pilsbry  spent  the  greater  part  of  August  and  Septem- 
ber in  an  exploration  of  the  Black  Range  of  New  Mexico,  obtaming 
lai^e  series  of  land  mollusks,  part  of  them  new  to  science,  as  well  as 
collections  of  reptiles  and  plants. 

Mr.  Stewardson  Brown  accompanied  Dr.  and  Mrs.  N-  L.  Britton 
on  a  botanical  expedition  to  Porto  Rico,  and  Dr.  Witmer  Stone 
did  some  general  collectii^  in  California  and  Minnesota,  incidental 
to  attending  the  meeting  of  the  American  Ornithologists'  Union 
in  San  Francisco. 

The  usual  amount  of  local  field  work  was  also  carried  on. 

Details  of  Museum  work  in  the  various  departments  follow. 

Maumals. 

A  fine  group  of  three  buffalo,  a  bull,  cow  and  calf,  which  had  been 
previously  mounted,  was  arranged  in  a  lai^e  exhibition  case  secured 
during  the  year.  It  ailds  much  to  the  attractiveness  of  the  mammal 
baU. 

The  skeletons  of  the  Right,  Hump-back  and  Sperm  Whales  have 
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been  articulated  and  mounted  in  the  centres  of  the  geological  and 
mineralogical  halls  and  attract  much  attention.  This  work  was 
done  by  the  Academy's  taxidermist,  Mr.  David  McCadden,  assisted 
by  Mr.  E.  W.  Stucke. 

The  collection  of  skins  of  the  larger  mammals  was  carefully  gone 
over  during  the  year  and  systematically  arranged  by  Dr.  Witraer 
Stone,  while  the  entire  osteological  collection  was  systematized  and 
labelled  by  Mr.  Earl  L.  Poole,  a  student  on  the  Jessup  Fund.  This 
collection  is  now  readily  accessible  and  its  usefulness  vastly  increased. 

Twenty-six  mammals  have  been' received  from  the  Zool<^cal 
Society  of  Philadelphia  during  the  year,  which  have  been  variously 
prepared  by  the  taxidermist  as  skins  or  osteological  materisil. 

A  set  of  the  McGregor  restorations  of  Pithecanthropus  and  other 
early  anthropoid  and  human  types  was  presented  by  Dr.  Samuel  G. 
Dixon. 

Numerous  students  have  made  use  of  the  collections  during  the 
year  and  specimens  have  been  loaned  to  Drs.  J.  A.  Allen  and  C.  Hart 
Merriam,  Messrs.  W.  H.  Osgood  and  H.  W.  Henshaw. 

Birds. 

The  rearrai^ement  and  renovation  of  the  study  series  of  birds 
have  progressed  satisfactorily  during  the  year  and  only  five  families 
of  the  Passeres  and  the  Steganopodes  still  demand  attention.  Mr. 
D.  E.  Culver,  student  on  the  Jessup  Fund,  has  relaxed  tbe  old 
unmounted  specimens  and  remade  many  of  the  skins,  while  Dr. 
Witmer  Stone  has  systematically  arranged  and  labelled  the  groups 
as  they  were  completed.  He  has  also  entirely  rearranged  the  local 
study  series  of  land  birds,  bringing  all  of  the  local  material  together 
for  the  first  time. 

A  number  of  specimens  have  been  identified  for  the  Zoological 
Society  and  for  correspondents. 

Mr.  Samuel  N,  Rhoads,  accompanied  by  Mr.  Earl  L.  Poole, 
undertook  an  expedition  to  Guatemala,  from  February  to  April,  in 
the  interests  of  the  Academy,  the  expenses  being  met  partly  by  the 
Academy  and  paitly  by  Mrs.  Beulah  M.  Rhoads  and  William  P. 
Elkinton. 

A  fine  series  of  about  700  birds,  a  number  of  mammals  and  some 
specimens  in  other  branches  w:re  obtained. 

Besides  this  material  an  additional  series  of  birds  from  Santa  Marta, 
Colombia,  was  purchased,  as  well  as  a  series  of  Petrels  from  South 
Georgia  Island. 
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The  Delaware  Valley  Ornithological  Club  has  added  a  number  of 
rare  and  valuable  specimens  to  the  local  collection  and  other  local 
material  was  received  from  various  sources. 

Six  metal-covered  storage  cases  were  substituted  for  the  old 
wooden  cases  formerly  used  for  the  larger  birds  and  the  specimens 
arranged  to  much  better  advantage.  By  the  end  of  ne^  year  it  is 
expected  that  the  entire  collection  of  skins  will  be  accommodated 
in  metal  cases. 

Mr.  James  P.  Chapin  spent  two  days  studyii^  the  Academy's 
type  series  of  West  African  birds  and  Mr.  Rhoads  has  spent  con- 
siderable time  in  the  department  preparing  a  report  on  his  Guatemala 
collection. 

Many  local  students  have  made  use  of  the  study  collection  and 
specimens  have  been  loaned  to  Drs,  F.  M.  Chapman,  C  W.  Rich- 
mond, Messrs.  R.  Ridgway,  W.  E.  C.  Todd,  C.  B.  Cory,  H.  K.  Coale 
and  R.  C.  Murphy. 

Reptiles  and  Batrachians. 
This  department  has,  as  in  1914,  been  under  the  charge  of 
Mr.  Henry  W.  Fowler,  All  accessions  have  been  identified  and 
cared  for,  153  having  been  tagged,  catalogued  and  distributed. 
The  entire  aeries  of  Salamanders  has  been  critically  studied  and  rear- 
ranged and  a  collection  of  reptiles  and  batrachians  from  Porto  Rica 
has  been  identified  for  Princeton  University,  in  return  for  which 
service  the  Academy  received  a  fine  series  of  duplicates.  Mr.  E.  R. 
Dunn  has  spent  much  time  studying  the  collections  in  this  department 
and  Dr.  Thomas  Barbour  spent  two  days  examining  some  of  the 
types.     Several  specimens  were  loaned  to  Dr.  Barbour, 

Fishes. 
In  this  department,  which  is  also  under  Mr.  Fowler's  care,  much 
important  work  has  been  accomplished.  Mr.  Fowler  has  catalogued, 
labelled  and  distributed  3,648  specimens  during  the  year.  He  has  also 
prepared  and  published  papers  on  collections  of  fishes  from  Canada 
and  tropical  America,  and  has  made  a  critical  study  of  the  Killi-fishes 
and  their  allies. 

MOLLUSKS. 

Dr.  Henry  A.  Pilsbry,  special  curator  of  this  department,  reports 
that  accessions  have  been  received  durii^  the  year  from  82  persons 
and  institutions.     Among  the  more  extensive  accessions  are  a  series 
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from  Washington  and  Oregon,  received  from  Mr.  John  A.  Alien; 
Antarctic  shells  of  the  Sir  Ernest  Shackleton  Expedition,  from 
Mr.  John  H.  McFadden,  and  Mexican  shells  from  C.  R.  Orcutt. 
Messrs.  Clarence  B.  Moore,  Morgan  Hebard,  S.  S.  Berry  and  others 
have  made  many  gifts  of  southern  and  western  shells,  and  Mr. 
Bayard  Lot^  has  continued  his  collections  in  New  Jersey. 

The  John  Ford  collection  of  Olimda,  purchased  during  the  year, 
when  added  to  that  of  the  Academy,  forms  probably  the  most 
extensive  series  of  these  shells  in  any  museum. 

With  Mr.  James  H.  Ferriss,  the  special  curator  spent  the  greater 
part  of  August  and  September  in  an  exploration  of  the  Black  Range 
of  New  Mexico,  obtaining  large  series  of  land  mollusks,  part  of  them 
new  to  science. 

We  have  also  been  favored  with  a  complete  series  of  the  mollusks 
taken  by  Messrs.  Junius  Henderson  and  D,  E,  Daniels,  who  collected 
in  many  localities  from  Provo,  Utah,  to  Franklin  in  southern  Idaho. 

The  study  of  Hawaiian  material  of  the  expedition  of  1913  has 
been  continued  throughout  the  year.  The  family  Tomatellinidm 
has  been  completed,  and  a  monograph  published  in  the  Manual  op 
CoNCHOLOor,  Volume  XXIII.  The  proportion  of  undescribed 
forms  proved  to  be  unusually  large,  the  volume  containing  descrip- 
tions of  103  new  species  and  29  new  subspecies.  Dr.  C.  Montague 
Cooke,  of  the  Bishop  Museum,  Honolulu,  collaborated  with  the 
special  curator  in  this  work. 

Mr.  E.  G.  Vanatta,  assistant  in  the  department,  has  been  chiefly 
occupied  in  the  determination  and  labelling  of  specimens  received. 
Miss  Caroline  Ziegler  has  continued  the  work  of  cataloguing  the 
collection. 

The  Wheatley  collection  of  fresh-water  shells  has  been  deposited 
by  the  University  of  Pennsylvania,  and  some  progress  has  been  made 
in  cleaning,  labelling  and  cataloguing  the  specimens. 

During  the  year  the  collections  have  been  studied  by  Messrs. 
George  H.  Clapp,  Frank  M.  Anderson,  Drs.  W.  H.  Dall  and  A. 
Olssen,  while  material  has  been  loaned  to  Drs.  W.  H.  Dall  and  Paul 
Bartsch,  Messrs.  Junius  Henderson  and  J.  B.  Henderson. 

Insects. 
Dr.  Henry  Skinner,  head  of  the  department  of  Insects,  reports 
that  much  of  his  time  and  that  of  Mr.  E.  T,  Cresson,  Jr.,  has  been 
devoted  to  relaxing  and  mounting  the  new  material  acquired.  Por- 
tions of  the  collection  have  also  been  rearrai^ed  in  the  new  cases 
procured  during  the  year. 
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In  the  order  Diptera  the  families  Tipulids  and  Dolichopodidie 
have  been  rearranged. 

In  the  Coleoptera  the  labelling  of  the  Horn  types  has  been  con- 
tinued and  the  rearrangement  of  the  family  ScarabsidEe  completed. 

In  the  Hymenoptera,  the  rearrangement  of  the  Ophionini  and 
Pimplinse  has  been  finished. 

In  the  Lepidoptera,  the  Welles  collection  was  safely  transported 
from  Elwyn,  Pa.,  and  the  following  families  rearranged:  Agrotins, . 
Syntomidse,  Satumidse,  Lycsnidse,  and  the  exotic  Nymphalidee  and 
part  of  the  Pieridse.  The  genera  Kallima,  Papaipema  and  Autographa 
were  also  rearranged. 

In  the  Orthoptera  the  series  of  the  genera  Orchelimum,  Cono- 
cephalus  and  Atlanticus  have  been  rearranged  in  the  new  type  of 
double  box,  which  was  all  the  general  rearrangement  possible  during 
the  year  with  the  few  boxes  avulable. 

Mr.  J.  A.  G.  Rehn  spent  two  months  in  the  field  in  company  with 
Mr.  Morgan  Hebard,  working  in  the  Gulf  States  from  northern 
Florida  to  eastern  Texas.  The  trip,  which  was  highly  successful, 
resulted  in  securing  a  very  large  series  from  the  most  neglected 
portion  of  the  eastern  States,  of  which  collection  the  Academy  will 
receive  one-half. 

Mr.  Hebard  has  continued  his  studies,  based  very  largely  on  the 
material  in  his  own  collection,  here  deposited,  and  in  the  Academy 
series.  He  has  also  continued  to  maintain  a  preparator,  whose 
services  as  in  the  past  have  been  given  very  liberally  to  the  Academy. 
By  his  aid  it  was  possible  to  have  mounted  practically  all  the 
previously  unmounted  Orthoptera  owned  by  the  Academy.  In 
collaboration  with  Mr.  Hebard,  Mr.  Rehn  has  completed  the  final 
portion  of  an  extensive  paper  on  the  Orthoptera  of  the  southeastern 
United  States,  which  was  based  laigely  on  the  field  work  conducted 
under  the  auspices  of  the  Academy.  The  same  authors  have  made  a 
synoptical  study  of  the  genus  Atlanticus  and  progress  has  been  made 
on  a  similar  treatment  of  the  genus  Mermiria. 

Mr.  Rehn  has  been  and  is  at  present  engaged  in  studying  extensive 
Brazilian  collections,  of  which  the  Academy  will  receive  the  first 
set  of  such  material  as  it  does  not  already  possess.  He  has  also 
made  some  additional  progress  with  the  study  of  the  extensive 
African  collections  placed  in  his  hands  by  other  institutions,  but 
owing  to  the  greater  ui^ency  of  other  work  thb  has  been  temporarily 
laid  aside. 

A  large  number  of  visiting  entomologists  have  studied  the  collec- 
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tions,  including  Messrs.  A.  F.  Satterthwait,  A.  P.  Morse,  E.  Daecke, 
C.  W.  Long,  W.  T.  Davis,  J.  C.  Bradley,  Charles  Schaeffer,  J.  C. 
Crawford,  S.  A.  Rohwer,  A.  B.  Gaben,  R.  A.  Cushman,  A.  N.  Caudell, 
and  A.  Avinoff. 
Material  has  been  loaned  to  Dr.  E.  M.  Walker. 

Othbk  Invertebrates. 

Mr.  H.  W.  Fowler  has  looked  after  the  alcoholic  material  and 
arranged  numerous  small  local  collections  of  spiders,  Crustacea,  etc. 
Mr.  J.  H.  Emerton  has  studied  the  series  of  spiders  during  the  year. 
Specimens  of  annelids  have  been  loaned  to  Dr.  C.  A.  Kofoid,  and 
J.  F.  Daniel. 

Invertebrate  Fossils. 

Dr.  A.  P.  Brown  has  spent  considerable  time  at  the  Academy 
during  the  summer  months  studying  the  collections  in  this  departs 
ment  and  in  conjunction  with  Dr.  Pilsbry  has  prepared  a  report  on 
the  Oligocene  fossils  obtained  by  Mr.  Lloyd  B.  Smith  in  Colombia. 

Drs.  A.  Olsen  and  L.  W.  Stephenson  have  spent  some  time  studying 
the  collections,  and  material  has  been  loaned  to  F.  W.  Stanton  and 
T.  Wayland  Vaughan. 

Vertebrate  Fossils. 

The  large  slabs  of  fossil  footprints  together  with  certain  geolc^cal 
specimens  have  been  arranged  on  the  wall  spaces  between  the  windows 
in  the  mineralo^cal  hall. 

Material  was  loaned  during  the  year  to  Drs.  O.  P.  Hay  and  J.  G. 
Merriam,  and  in  return  for  the  courtesy  Dr.  Merriam  presented  the 
Academy  with  a  specimen  of  Smilodon  from  the  asphalt  deposits 
of  the  Rancho  La  Brca,  California. 

Herbarium. 

Mr.  Stewardson  Brown's  continued  illness  has  again  kept  him  from 
bis  duties  in  charge  of  the  Herbarium  for  about  half  of  the  past  year, 
while  for  several  months  he  was  absent  with  Dr.  N.  L.  Britton  on  a 
collecting  trip  to  Porto  Rico. 

During  his  absence  the  Academy  has  again  been  dependent  upon 
the  voluntary  services  of  Messrs.  Bayard  Long  and  S.  S.  Van  Pelt, 
who  have  generously  looked  after  the  general  herbarium  in  addition 
to  their  continued  care  and  development  of  the  local  herbarium 
in  which  tbey  have  interested  themselves  for  a  number  of  years. 


,y  Google 


586  PROCEEDINGS   OF  THE  ACADEUT   OF  [DeC., 

Work  has  necessarily  been  mainly  confined  to  caring  for  the 
accessions.  Miss  Ada  Alien  has  continued  with  the  mounting  of 
the  specimens  and  has  prepared  for  cataloguing  and  distribution 
3,150  sheets.  Mr.  Van  Pelt  haa  mounted  all  accessions  to  the  local 
collection,  amounting  to  3,114  sheets  and  including  664  from  the 
Porter  herbarium,  which  have  been  distinctively  labelled  in  accordance 
with  the  agreement  with  Lafayette  College,  by  which  institution 
they  were  deposited. 

Mr.  Long  has  distributed  and  identified  material  added  to  the 
local  herbarium  and  made  critical  studies  of  various  groups.  He 
has  also  attended  to  much  correspondence  in  connection  with  the 
general  collection. 

The  herbarium  has  been  consulted  during  the  year  by  Dr.  C.  S. 
Salient,  W,  W.  E^i^leston,  Harold  St,  John,  Francis  Pennell  and 
many  others,  and  specimens  have  been  loaned  to  W.  W,  Eggleston, 
P.  C.  Standley,  Dr.  R.  H.  Howe,  Dr.  J.  C.  Arthur,  K.  K.  McKenzie, 
B.  H.  Smith,  Dr.  C.  S.  Sargent,  Dr.  F.  Pennell,  Harold  St.  John, 
Dr.  J.  M.  Greenman,  Prof.  M.  L,  Femald. 

The  collection  of  trunk  sections  of  native  trees  of  the  Alleghanies 
presented  by  Mr.  C.  H.  Jennings  has  been  prepared  for  exhibition 
and  placed  in  two  mahc^any  and  plate^ass  cases  in  the  mineralogical 
hall  just  outside  the  entrance  to  the  herbarium,  where  it  attracts 
much  attention. 

Minerals  and  Rocks. 

Mr.  S.  G,  Gordon,  under  the  direction  of  Mr.  Frank  J.  Keeley, 
Curator  of  the  William  S.  Vaux  Collections,  has  completed  a  check 
list  of  minerals  according  to  the  sixth  edition  of  Dana's  Manual 
as  an  aid  in  the  rearrangement  of  the  collection  which  will  be  under- 
taken during  the  coming  year. 

Several  of  the  cases  in  the  hall  were  rearranged  and  part  of  the 
specimens  transferred  to  cases  presented  by  the  Curwin  Stoddart 
Estate. 

Mr.  Gordon  has  also  redetermined  most  of  the  rock  specimens 
and  in  part  relabelled  them,  while  many  minerals  in  the  general 
collection  have  also  been  redetermined.  Many  members  of  the 
Geological  Society  of  America  took  occasion  to  examine  the  collec- 
tions during  the  annual  meeting  of  the  Society  at  the  Academy,  in 
December,  1914. 
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Abchaologt  and  Ethnoloot. 

Mr.  Clarence  B.  Moore  has  placed  on  exhibition  in  this  department 
the  material  obtuned  on  his  expeditions  during  the  year. 

Two  additional  exhibition  cases  were  obtained  by  the  William  S. 
Vaux  Fund  for  the  display  of  the  European  archsBological  material 
in  that  collection,  chiefly  from  Scandinavia  and  Switzeriand. 

Miss  H.  N.  Wardle  has  cared-  for  the  collections  during  the  year 
and  rearranged  portions  of  the  display,  preparing  a  number  of  new 
labels. 

Besides  the  material  in  the  Vaux  collection,  the  specimens  in  the 
Gottschall  collection  from  the  Frazer  and  Thompson  Rivers,  B.  C, 
and  from  Washington,  Oregon,  Montana,  and  the  Shasta  tribes  of 
California,  have  been  catalc^iued  and  displayed. 

A  rearrangement  of  some  of  the  cases  has  added  much-needed 
floor  space  and  given  uniformity  of  aspect. 

WiTUBH  Stone,  Chairman. 


CnRATOHa 


Samuel  G.  Dixon. 
Henry  A.  Pilsbry. 
Hbmry  Tucker. 


Repokt  of  the  Curator  of  the  Wiluam  S.  Vaux  Collections. 

During  past  year  new  cases  have  been  purchased  and  installed, 
under  the  supervision  of  the  Curators  of  the  Academy,  for  the 
display  of  the  archaeological  collection. 

There  have  been  few  accessions  to  the  mineral  collection,  as  it 
has  been  considered  advisable  to  defer  any  extensive  purchases 
until  the  completion  of  the  contemplated  rearrangement. 
Respectfully  submitted, 

F.  J.  Keelbt,  Curator  Wm.  S.  Vaiix  Collection. 


REPORTS  OF  THE  SECTIONS. 

Biological  and  Microscopical  Section. — The  Section  has  held 
seven  stated  meetings  during  the  year,  with  the  usual  attendance. 

A  serious  loss  to  our  membership  is  the  death  of  Dr.  Benjamin 
Sharp,  whose  cofiperation  for  many  years  is  remembered  gratefully. 
Suitable  resolutions  have  been  spread  upon  the  Minutes. 

Cotnmunications  on  the  favorite  subjects  of  investigation  by 
different  members  have  been  numerous.     Among  those  contributing 
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are  the  following:  J-  Cheston  Morris,  T.  Chalkley  Palmer,  Frank  J. 
Keeley,  Thomas  S.  Stewart,  Hugo  Bilgram,  and  Charles  S.  Boyer. 

At  the  annual  election  of  officers,  the  following  were  chosen  for 
the  year  1916: 

Director. „ J.  Cheston  Morria, 

Vice'Diredor... T.  Chalkley  Palmer. 

Recorder ™ .•, Charles  S.  Boyer. 

Treasurer .Thomas  S.  Stewart, 

Conservator Frank  J.  Keeley. 

Corresponding  Secretary Silas  L.  Schumo. 

Charles  S.  Boyer,  Recorder. 

E^NTOUOLOOiCAL  SECTION. — ^The  meetings  of  the  Section  have 
been  well  attended  during  the  year  and  the  conmiunications  made 
have  been  published.  A  lai^  amount  of  valuable  material  has 
been  added  to  the  collection.  Two  members  and  a  contributor 
have  been  elected.  At  a  meeting  held  December  13  the  following 
officers  were  elected  to  serve  for  the  ensuing  year: 

Director,. Philip  Laurent. 

Vice-Dvredor R.  C.  Williams. 

Treasurer. Ezra  T.  Cresson. 

Secretary J.  A.  G.  Rebn. 

Recorder. E.  T.  Cresson,  Jr. 

Piiblication  Committee  E,  T.  Cresson, 

Philip  P.  Calvert, 

E.  T.  Cresson,  Jr. 

Henry  Skinner,  Recorder. 

Botanical  Section. — The  Conservator  spent  most  of  February 
and  March  in  Porto  Rico  in  company  with  Dr.  and  Mrs.  N.  L. 
Britton,  of  the  New  York  Botanical  Garden,  and  Prof.  John  F. 
Cowell,  of  the  Buffalo  Botanical  Garden,  gets  of  more  than  2,500 
herbarium  numbers  were  collected,  in  addition  to  many  living  plants 
for  the  gardens.  The  Academy  has  received  its  share  of  the  collec- 
tions, which  is  being  prepared  for  the  general  series.  Other  important 
additions  are  a  number  of  New  England  plants  collected  by  Mr. 
Bayard  Long  and  Prof.  M,  L.  Femald. 

More  than  3,000  sheets  of  plants,  received  from  various  members 
of  the  Philadelphia  Botanical  Club,  have  been  mounted  for  the 
local  herbarium  by  Mr,  S.  S.  Van  Pelt. 
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A  detailed  list  of  accessions  to  the  herbarium  will  be  found  in  the 
Additions  to  the  Museum. 

The  Conservator  wishes  to  record  his  appreciation  of  the  valuable 
assistance  rendered,  during  his  absence  through  illness,  by  Mr.  Bayard 
Long  in  caring  for  cert^  details  of  the  work  of  the  herbarium. 

Miss  Ada  Allen  has  continued  her  services  during  the  year  as 
aid  in  the  herbarium. 

The  American  Fern  Society  held  its  meeting  in  the  herbarium  of 
the  Academy,  December  28  and  29.  On  the  evening  of  December 
31  the  Section  gave  a  reception  and  smoker  to  the  botanists  attending 
the  meetings  of  the  American  Association  for  the  Advancement  of 
Science,  when  we  had  the  pleasure  of  welcoming  more  than  200 
visitors  in  the  herbarium.  The  occasion  afforded  many  their  first 
opportunity  of  examining  the  collections. 

The  following  officers  of  the  Section  have  been  elected  for  the 
ensuing  year: 

Director benjamin  H.  Smith. 

Vice-Director... Joseph  Crawford. 

Recorder...... John  W.  Eckfeldt,  M.D. 

Treasurer  and  Conservator..... „Stewardson  Brown. 

Respectfully  submitted, 

Stewardson  Brown,  ConaerviUor. 

MiNERALOQicAL  AND  GEOLOGICAL  SECTION. — The  Scction  held 
four  meetings,  with  about  the  usual  average  attendance. 

Communications  were  made  by  Thomas  C.  Brown,  on  the  Geology 
and  Fossil  Corals  of  Jefferson  County,  Kentucky,  and  on  the  Shawan- 
gunk  and  Green  Pond  Conglomerate;  and  by  F.  Lynwood  Garrison, 
on  Alluvial  Gold  Deposits  in  Alaska  and  elsewhere.  Other  subjects 
-  of  geolof^cal  or  mineralogical  interest  were  discussed. 

There  were  three  field  excursions,  with  an  average  attendance  of 
seventeen.  The  parties  visited:  (1)  The  crystalline  rocks  and 
their  minerals  between  Avondale  and  Morgan  Station,  Delaware 
County;  (2)  the  New  Red  Norristown  Shales  and  No.  11  Limestone 
in  Buckingham  Township,  Bucks  County;  (3)  the  gneiss  and  its 
minerals  near  Crum  Creek,  Delaware  County. 

The  following  officers  of  the  Section  have  been  elected  for  the 
year  1916: 
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Director. BeDJamin  Smith  Lyman. 

Vice-Director F.  J.  Keeley. 

Recorder  and  Secretary S.  L.  Schumo. 

Treasurer William  B.  Davis. 

Conaervaior. .Geoi^e  Vaux,  Jr. 

Respectfully  submitted  by  order  of  the  Section, 

Benj.  Smith  Lyman,  Director. 

Ornitholoqical  Section. — The  Section  has  maintained  an  active 
interest  in  the  ornithological  department  of  the  Academy  and  in 
furthering  study  in  this  branch  of  science. 

The  Pennsylvania  Audubon  Society  and  Delaware  Valley  Ornitho- 
logical Club  have  been  encouraged  to  hold  their  meetings  at  the 
Academy  and  in  this  way  many  persons  interested  in  bird  study 
have  come  into  closer  relation  with  the  society,  resulting. in  impor- 
tant additions  to  the  collection  and  in  the  acquisition  of  important 
data. 

At  the  annual  meeting  of  the  Section  the  following  officers  were 
elected  for  the  ensuing  year: 

Director.. -„. - Spencer  Trotter. 

Vice-Director..... ,.. George  Spencer  Morris. 

Recorder. Stewardson  Brown. 

Secretary William  A.  Shryock. 

Treaeurer  arid  Conservator... ...Witmer  Stone. 

Respectfully  submitted, 

WiTMER  Stone,  Conservator. 

The  annual  election  of  Officers,  Councillors,  and  Members  of  the 

Committee  on  Accounts  was  held  December  21,  with  the  following 

result: 

President Samuel  G.  Dixon,  M.D.,LL.D. 

Vice-Presidents   _ Edwin  G.Conldin,Ph.D.,Sc.D., 

John  Cadwalader,  A.M. 

Recording  Secretary  Edward  J.  Nolan,  M.D. 

Corresponding  Secretary  J.  Percy  Moore,  Ph.D. 

Treasurer  George  Vaux,  Jr. 

Librarian Edward  J.  Nolan,  M.D. 

Curators Samuel  G.  Dixon,  M.D.,LL.D., 

HenryA.  Pilsbry,Sc.D., 
Witmer  Stone,  A.M.,  Sc.D., 
Henry  Tucker,  M.D. 
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Councillors  to  serve  three  yeahs,  Philip  P.  Calvert,  Ph.D., 
Frank  J.  Keeley, 
Walter  Horstmann, 
William  Pepper,  M,D. 

Committee  on  Accounts Charles  Morris, 

Samuel  N.  Rhoads, 
John  G.  Rothermel, 
Thomas  S.  Stewart,  M.D., 
Walter  Horstmann, 


COUNCIL  FOR  1916. 

Bx-O^o.— Samuel  G.  Dixon,  M.D.,  LL.D.,  Edwin  G.  Conklin, 
Ph.D.,  John  Cadwalader,  A.M.,  Edward  J.  Nolan,  M.D., 
J".  Percy  Moore,  Ph.D.,  George  Vaux,  Jr.,  Henry  A.  Pilsbry, 
Sc.D.,  Witmer  Stone,  A.M.,  Sc.D.,  Henry  Tucker,  M.D. 

To  serve  three  years. — Philip  P.  Calvert,  Ph.D.,  Frank  J.  Keeley, 
Walter  Horstmann,  William  Pepper,  M.D. 

To  serve  two  years. — Charles  B.  Penrose,  M.D.,  LL,D.,  Ph.D.,  Charles 
Morris,  Spencer  Trotter,  M.D.,  William  E.  Hughes,  M.D. 

To  serve  one  year. — Edwin  S.  Dixon,  Henry  Sklimer,  M.D.,  Sc.D., 
Robert  G.  LeConte,  M.D.,  George  Spencer  Morris. 


Councillor George  Vaux,  Jr. 

Curator  OF  MoLLuscA Henry  A.  PUsbry,  Sc.D. 

Curator  of  Wiluam  S.  Vaux  Col- 
lections   Frank  J.  Keeley. 

Custodian  of  Isaac  Lea  Collection  .  Joseph  Willcox. 

Assistant  Librarian William  J.  Fox. 

Assistants  to  Curators  Henry  Skinner,  M.D.,  Sc.D., 

Stewardson  Brown, 
J.  Percy  Moore,  Ph.D., 
Edward  G.  Vanatta, 
Henry  W.  Fowler, 
James  A,  G.  Rehn, 
Ezra  T.  Cresson,  Jr. 

Assistant  in  Library Furman  Sheppard  Wilde. 

Aid  in  Archeology Harriet  Newell  Wardle. 

Aid  IN  Herbarium Ada  Allen. 

Taxidermist , David  M.  McCadden. 
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..Charles  Clappier, 
Darnel  Heckler, 
Jamee  Tague, 
Jacob  Aebley, 
Adam  E.  Heckler. 


STANDING  COMMITTEES,_1916. 

Finance. — John  Cadwalader,  A.M.,  E^dwin  S.  Dbcon,  Effingham  B. 

Morris,  Walter  Horstmann,  and  the  Treasurer. 
Publications. — Henry  Skinner,  M.D.,  Sc.D.,  Witmer  Stone,  Sc.D., 

Henry  A.  PUsbry,  Sc.D.,  William  J.  Fox,  Edward  J.  Nolan,  M.D. 
Library, — Henry  Tucker,  M.D.,  George  Vaux,  Jr.,  Frank  J.  Keeley, 

Thomas  Biddle,  M.D.,  Witmer  Stone,  Sc.D. 
Instruction  and  Lectures. — Henry  A.  Pilsbry,  Sc.D.,  Charles 

Morris,   Henry   Tucker,   M.D.,   George   Spencer   Morris,   and 

StewardsoD  Brown. 

ELECTIONS  IN   1915. 


January  19. — Heber  Wilkinson  Yomigkeu,  Ph.D.,  George  B.  Benners. 
Ff^jTuary  16. — Joseph  C-  Guernsey,  M.D. 
March  16. — Jacob  Parsons  Schaeffer,  M.D. 

Coreespondents. 
November  ifi.—Alfred  C.  Haddon,  M.D.,  of  Cambridge,  England- 
Wilhelm  Ludwig  Jobannsen,  M.D.,  of  Copenhagen. 
William  Trelease,  LL.D.,  of  Urbana,  lU. 
William  Bateson,  D.Sc,  of  Merton,  England. 
Carl  Diener,  Ph.D.,  of  Viemia. 
Samuel  Wendell  Williston,  Ph.D.,  of  Chicago. 
Charles  E.  Barrois,  LL.D.,  of  Paris. 
Thomas  Chrowder  Chamberlain,  LL.D.,  of  Chicago. 
Albrecht  Penck,  Ph.D.,  of  Berlin. 
Stanislas  Meunier,  D.Sc.,  of  Paris. 
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ADDITIONS  TO  THE  MUSEUM, 

1915. 

Mauuals. 

Cdqlbt  &  MULLiN.    Capuchin  Monkey  (Cebua  ep.)- 

SaudblG.  Dixon,  M.D.  Restoratioos  of  skulls  and  beads  of  Pitkecanthropits, 
the  Neanderthal  and  Piltdown  men. 

Fbee  Mtjbedm  of  Science  and  Art  or  the  Univerbity  op  PENnarLVANiA. 
Pair  of  Lesaer  Kudu  {AmmeiaphM  imberbU)  horns,  pig  tusk,  rhinoceroB  tail 
And  worked  antter. 

H.  W.  Fowler.    Skdeton  of  Dolphin  {Ddphinut  delphis),  Rivertoa,  N.  J. 

Charles  Gboteb.    Mooae  (.Aleea  americarms),  Ontario,    Young.    Skin. 

Gtnr  King.    Female  Opossum  {Didelpkis  virginianua)  with  young  in  pouch. 

Bayard  Long.    Jumping  Mouse  (Zaptu  hudtonicua).  Spray  Beach,  N.  J. 

Thomas  Martindale.  Skin  and  skull  of  female  Aiaskan  Brown  Bear  {Ursut 
kiddenl).  Cook  Inlet,  Alaska. 

W.  E.  Meehan  (Philadelpbia  Aquabiom).  California  Sea-lion  (ZcUophug 
ealifomiaau») . 

Mrs.  Cubwek  SrooDiARr,  Jr.  Collection  of  eight  mounted  heada  and  horns 
of  game  mammals. 

ZooLoaicAL  SociBiT  OF  Pbiladelphia.  Mounted:  Rufous  Rat  Kangaroo 
iMpyprymnut  Tufetetna).  Prepared  as  skin  and  skeleton:  Siberian  Tiger 
(FelM  tigrit  monfjolica);  Jaguar  {PdU  onca);  Philippine  Spotted  Deer  {Ruaa 
oifredi);  Saddle-backed  Tapir  (Tapirta  indictu);  Sooty  Agouti  {Ikayprocla 
mgra).  Prepared  as  skin  and  skull:  Celebean  Macaque  {Magua  ochrtatiis); 
Geoflroy's  Spider  Monkey  {Atele»  geoffroyi);  Red  Ruffed  Lemur  {Lemur  varivit 
ruber);  Galago  (Galago  sp.);  Serval  (Fdit  serval);  four  Northwestern  Pine 
Martens  (Mutleia  caurina);  American  Otter  (Lutra  ainademis);  Rusty-spotted 
Genet  {GeneUa  rxilngiwiaa);  Leche  Waterbuck  {Onotrimut  lechee);  Alleghany 
Cave  Rat  {Ntotoma  penniylvattiea).  Prepared  as  skins:  Mahol'a  Galago 
(Oaiago  mahoti);  Golden  Cat  (FelU  lemmincki)i  Chaus  Cat  (Felit  chaui),  female 
and  two  young;  California  Sea-lion  (Zalophua  adifomianus);  South  African 
Hedgehog  (Erinoceua  frontalU);  young  Northern  Warthog  {Matrocephaiua  oJrU 
canu»).  Prepared  as  skeleton:  Mountain  Zebra  (Equua  zebra);  young  male 
Meam's  Deer  (Pdoeoileus  texana);  white-tailed  gnu  (Connochatea  gnu).  Prepared 
as  skull:. Sooty  Mangabey(C«-coM6us/uit(ft>»tu»);  Black  Lemur  (Lemur  macaco); 
Gala^  {Galago  sp.);  South  African  Hedgehog  (Erinaceua  ffonitdis). 

W.  M.  Aldricu.    Collection  of  hummingbirds,  birds'  nests  and  eggs. 
Delaware  Vallet  ORNiTHOLoaiCAL  Club.     Four  nests  of  Pennsylvania  birds. 
Saiiuel  G.  Dixon,  M.D.    £^  of  Cardinal  (CardiiudiB  cardiruUia). 
Fbeb  Mdsepm  op  Science  and  Art  op  tlNiVERaiTY  op  Pennsylvania.     Bird 
of  Paradise  {Paraduea  apoda). 
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W.  W.  Justice.  Collection  o/  Eggs  of  PennsylvanU  and  New  Jereey  birds 
comprisiog  76  sets. 

John  H.  McFadden.  Series  of  mounted  Antarctic  marine  birds  and  egg^; 
Sir  Ernest  Shack leton'a  CoUection. 

D.  C.  McKee.    Virginia  Rail  iRatlus  virffinuintus),  Philadelphia. 

8.  W.  MoRTow,  M.D.     Mounted  specimen  of  Mynah  (Gracuia  iniermedia. 

PiTRCHAHED.  Collection  of  176  Colombian  birds,  16  petrels,  S.  Georgia  Island, 
,  and  700  birds  from  Guutemala. 

S.  N.  Rhoadb.  Skins  of  male  Cape  May  Warbler  (Dendroiea  ligrirm)  and 
young  Starling  {Slumux  viUgarU),  Haddonfield,  N.  J. 

W.  HiNCKLE  Smith.  Black-crowned  Night  Heron  {ffycticorax  nydiatrta: 
naeius),  Bryn  Mawr,  Pa. 

C.  FiiANK  S.  Steas.    Skin  of  Red-tailed  Hawk  (Buleo  bm-ealis),  Pennsylvania. 

Mbb.  Cubwen  Stoddart,  Jr.     Three  mounted  owls. 

H,  R,  Wharton,  M.D.  Skin  of  American  Merganser  {Mergta  amencaniu), 
Salem,  N.  J. 

Robert  Willetb,     American  Coot  (,FuUca  ameriaiRa),  Barrel  Island,  N.  J. 

Zoological  Societt  of  Philadelphia.  Prepared  as  skins;  Black-footed 
Penguin  (Spheniscua  dimeratu);  young  Swan  {Olor  sp.);  Falcated  Seal  (Evnella 
fakala);  Victoria  Crowned  Pigeon  (floura  viclnruE);  Audubon's  Caracara  (Poly- 
borus  cheriway);  Yellow-billed  Hornbill  (Lophnceras  leucometas);  Blue-bellied 
Lorikeet  ITrichoglassus  n^ritorques);  Nepaui  Parakeet  (Po/tromi*  nepaufen«i»); 
Blue-winged  Green  Bulbul  {ChioTopsis  hardwickii). 

Rbptilbb  and  Amphirians. 

Philip  Laurent.    Small  series  of  Salamanders,  Chestnut  Hill,  Philadelphia- 

P.  LoRHiLLiERE.     Trce-toad  [Hyla  viUala),  Georgetown,  Md, 

John  H.  McFadden.    One  lizard;  Sir  Ernest  Shackleton's  CoUection. 

J.  Percy  Moore,  Ph.D.  Type  of  Leurosnatkus  marmoratuB  Moore,  Roan> 
Mountain,  N.  C. 

MusBtni  OF  Comparative  Zoology  (in  exchange).  AnolU  himaculabit, 
A.  luteosignifeT,  Amieva  aquilina  Garman  (paratype)  and  A.  alngnlana  Garman* 
(paratype). 

H.  A.  PiLSBRY,  ScD.     Two  lizards,  Kahoolawe,  Hawaii. 

Pcrchased.     Collection  of  amphibia,  Costa  Rica. 

C.  T.  Rausden.  Small  collection  of  reptiles  and  amphibians.  Guantanamo, 
Cuba. 

R.  D.  Spencer.  Black  specimen  of  Ring-neck  Snake  (Storeria  occipitomacit~ 
lata),  Lycoming  County,  Pa. 

Zoological  Society  of  Philadelphia.  Skin  and  shell  of  Red-eared  Terrapin 
(Pseudemj/s  flegans),  Oldman's  Creek,  N,  J.  Arizona  Mud  Turtle  {KiKoslemon 
kenrici). 

Fisher. 

C.  S.  Arbott,  Jr.    Jar  of  fishes,  Rockhall,  Md. 
Lee  Adams.     Dolphin  (Coryphceiia  hippurus),  Ocean  City,  N.  J. 
Fish  and  Game   Commission  of  the  State  of  Maine,  throdoh  H.  B. 
Austin.    Collection  of  treah-water  fishes,  Otter  Pond  Camp,  Maine. 
W.  T.  Davis.     Brook  Lamprey  (Lampelra  tepyplera).  Northern  New  Jersey. 


,,Googlc 


1916.]  NATURAL  SCIENCES  OP  PHILADELPHIA.  595 

H.  W.  Fowler.  J&t  of  fishes,  Bucks  County,  Pa,;  several  small  fishes,  Scott's 
Creek,  Pa. 

Edward  N.  Fox.    Jlying  fish  (CypsUurus) ;  three  small  fishes,  Sea  Isle  City,  N.J. 

Free  Museuu  of  Science  and  Art  of  Univehsity  qp  Pennsylvania 
Shark's  jaw  and  saw  of  Saw-fish  iPrietU). 

MoROAN  Hbbard.     Remora  {Leptecheneis  naacratea),  Florida. 

Hebard-Acadehy  Expedition  of  1915.  Two  bottlea  of  small  fishes,  Carra- 
beUe,  Fla. 

F.  J.  Keeley.    Two  fishes,  Hawk's  Park,  Fla. 

Mrs.  M.  K.  Lanobdorf.     Saw  of  sawfish  {Prialis). 

D.  N.  McCadden.  Young  of  Pompano  (Trachinolue  earolinus)  and  Tautog 
{Tautoga  onilin),  Ocean  City,  N.  J. 

John  H.  McFadden.  Flying  fish  (Exoailus  volUans);  Sir  Ernest  Shackleton'a 
Collection. 

W.  E.  Mebhan.  Two  fishes  {Alutera  schapfi  anil  Traekiiu>tia  earoiintu) 
Atlantic  City,  N.  J. 

RtcoARD  M.  Abroit.  Collection  of  fishes,  Trinidad,  St.  Lucia  and  Grenada, 
West  Indies. 

Purchased.     Collection  of  fishes,  Costa  Rica  and  Canal  Zone. 

B.  Smith,  M.D.     Wall-eyed  Pike  {Stizosledion  vUreum),  Canada. 

Recent  Mollusc  a. 
Charles  C.  Abbott,  M.D.     One  Ckione  from  Trinidad. 

C.  S.  Abbott,  Jr.     Metampue  lineatus  Say  from  Rockhall,  Md. 

Richard  M.  Abbott.  Slrophocheilua  oblongue  MtUI.  from  near  Georgetown, 
Grenada. 

Jacob  Aebly.  Three  species  of  Lind  and  fresh-water  shells  from  Pennsylvania 
and  New  Jersey. 

Benjamin  Albertson.    Ten  species  of  marine  shells  from  Massachusetts. 

John  A.  Allen.  One  hundred  and  sixty-aix  traya  of  shells  from  Oregon  and 
Washington. 

F.  C.  Baker.  Six  trays  of  land  and  fresh-water  sheila  from  Corea  and  New 
York. 

Fred  Baker,  M.D.     Three  marine  shells  from  California. 

M.  J.  Becker.  Eleven  trays  of  shells  from  the  Philippine  Islands  and  Cali- 
fornia. 

Conrad  Berens,  M.D.     Oalrca  eirginica  Gmel,  from  Crisfield,  Md. 

Bernicg  Pauahi  Bishop  Museum.  Seventy-three  trays  of  Hawaiian  land 
shells  (in  exchange). 

S,  8.  Berry.    Twenty-six  trays  of  shells  from  Montana  and  California. 

E.  Bethel.     Oreokelix  haydeni  Gabb.  from  Glenwood  Springs,  Colo. 
J.  C.  Blumer.    Eight  Iraya  of  land  sheUs  from  Arizona. 

A.  P.  Brown,  Ph.D.    Two  land  shells  from  Anguilb. 

W.  A.  Bryan.    Eight  trays  of  Hawaiian  shells. 

H.  H.  Burton.     Succi'iea  omlis  Say  from  near  Tullytown,  Pa, 

Fred  L.  Buttos.    Three  species  of  Pisidiiim  from  California, 

Philip  P.  Calvert,  Ph.D.    Seven  species  of  land  shells  from  Giles  County,  Va. 

R.  D.  Camp.     Five  land  shells  from  Texas. 

E.  P.  Chase.     Helix  piaana  MltU.  from  La  Jolla,  Cal. 
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Gbo.  H.  Clapp.    Eighteen  trays  of  land  shells  from  the  Soutb«m  Statw. 

T.  D.  A.  CocEBRELL.  Land  shells  from  New  Meidco  aod  Coronado  Island, 
Lower  Cal. 

M.  CoNNpLLV.    Nine  trays  of  land  shells  from  South  Africa. 

Delos  E.  Culver.    Three  sheila  from  New  Jersey  and  Pennsylvania. 

Miss  E.  Cuuiiingb.     PraticoleUa  from  Texaa. 

L.  E.  Daniels.    Forty  iota  of  land  sheila  from  Utah. 

J.  H.  Ferriss.    Seventy  trays  of  land  shells  from  Arizona  and  New  Mexico. 

John  Ford  Collection.  Two  hundred  and  fifty-three  trays  of  Olina  (pur- 
chased). 

H.  W.  Fowler.    Six  species  of  shells  from  New  Jersey  and  VirginiB. 

Free  Museum  of  Science  and  Abt.    Sixty-three  species  of  Marine  shells. 

L.  S.  Frierson.     Ptychobranchia  dintonengis  Simps,  from  Arkansas. 

L.  P.  Gratacap.    Three  species  of  land  shells  from  Brazil. 

D.  K.  Grboer.     Seven  land  shells  from  Oklahoma. 

S.  G.  Gordon.    Four  apeciea  of  land  shells  from  Montgomery  County,  Pa. 

Seitaro  Goto.    Two  trays  of  Blattfordia  from  Japan. 

Morgan  Hebard.    Eleven  trays  of  shells  from  Florida. 

Charles  Hedley.    Six  species  of  shells  from  Macquarie  Island. 

J.  B.  Henderso.v,  Jr.  Fourteen  trays  of  shells  from  Cuba,  Bahamas  and 
Virginia. 

Junius  Henderson.  Twenty-two  trays  of  land  and  freefa-water  shells  from 
Utah  and  Colorado. 

H.  W.  Hbnsraw.     Amastra  flaveacent  Nc.  from  Olaa,  Hawaiian  Islands. 

A.  B.  Howell.     MitTarionia  inUrcim  Binn.  from  San  Clemente  Island,  Cat. 

C,  W.  Johnson.     Ten  trays  of  Oliva  from  Japan. 

F.  W.  Kelsbt.     Nine  species  of  shells  from  California. 

Bavabd  Long.  One  hundred  and  forty-nine  trays  of  shells  from  Ontario, 
New  Jersey  and  Pennsylvania. 

A,  L.  LovETT.    Four  slugs  from  Oregon. 

H.  N.  Lowe.    Fifteen  trays  of  shells  from  California  and  Mexico. 

C.  J.  Maynard.  Thirty-nine  species  of  Cerittn  from  the  Bahama  Islands, 
(purchased). 

W.  G.  Mazyck.    Four  species  of  Naa»a. 

John  H.  McFadden.  Thirty-mne  species  of  sheila  from  South  Victoria  Land 
and  New  Zealand;  Sir  Emeat  Sbackleton's  Collection. 

G.  W.  H.  Meyer.    Five  marine  shells. 

H.  E.  Meyer,  M.D.    Three  marine  shells. 

David  Milne,     Four  marine  shells. 

Clarence  B.  Moore.    Seventeen  trays  of  land  shells  from  Alabama  and 


Museum  of  Comparative  Zoolooy.  Nine  species  of  land  shells  from  Little' 
Swan  Island. 

Mrs.  Ida  S.  Oldroyd.    Three  land  shells  from  California. 

A.  Olsson.     Folygyra  thyroidui  Say  from  near  Chestnut,  La. 

C.  R.  Orcutt.  Thirty-three  trays  of  shells  from  Mexico,  Texas  and  California 
(purchased). 

W.  H.  Over.    Seven  trays  of  shells  from  South  Dakota. 

Miss  R,  M.  Pierce.     Four  species  of  marine  sheila  from  Wildwood,  N.  J. 
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H.  A.  PiLSBRV,  D.Sc.    Five  hundred  and  ten  trays  o[  sbclla  chieBy  from  the 
Hawaiian  Islands. 
Ejlbi.  L.  Poole.    Helicina  amana  Pfr.  from  Quirigua,  Guatemala. 
H.  W.  Pretz.    Ljfmncea  obruMta  Say  near  Coming,  Pa. 

C.  T.  Ramsden.    Three  Cuban  land  shellB. 

Mrs.  F.  W.  Rawle.     One  marine  shell  from  Maine. 
8.  N.  Rhoads.    Six  apecics  of  land  shells  from  New  Jersey. 
S.  Rayuond  Roberts.     Nineteen  'species  of  shells  from  Australia  and  West 
Indies. 
S.  L.  ScHniio,     VilTta  kammonia  Str6m  from  Glenwood  Springs,  Colo. 

B.  Shimek.  Pimdium  nrginicum  Gmel.  from  near  Iowa  City,  la. 
Llotd  B.  Smith.  Twenty-seven  trays  of  shells  (rom  Columbia. 
G.  C.  Spence.    Twelve  trays  o(  shells  from  England. 

V.  Stbrki.    Two  species  of  Pimdium  from  South  Dakota  and  Ohio. 
WiTMBR  Stone,  Ph.D.     Four  species  of  land  Bhells  from  California. 

D.  Thaamum.    Thirteen  trays  of  land  shells  from  the  Hawaiian  Islands. 

L.  E.  Tburstox.     AchatiTieUa  ixUida  kahuhieiuis  P.  &  C.  from  Kahuku,  Oahu. 

University  op  Wi'seoNsiN.    Six  Hawaiian  land  shells. 

Brtant  Walker.    Six  trays  of  shells. 

J.  B.  Walters  and  B.  Long.    Fourteen  trays  of  shells  from  Red  Bank,  N.  J. 

HuQH  Watson.  ..4pero  aexangtda  Wats,  from  Grahamsiown,  South  Africa. 

S.  G.  Wbib,     Nineteen  trays  of  shells  from  Alabama  and  Tennessee. 

C.  S.  WiLLiAM80.\.     Planorbis  jtanme  Say  from  Repaupo,  N.  J. 
Mtss  H.  Winchester.    Six  marine  shells  from  Wildwood,  N.  J, 

Inbects. 
Americak  Museum  or  Natural  History.    Eleven  Conocephalua,  Cuba. 
Nathan  Banks.    Three  Diptera,  United  States.    Twenty-three  Neuroptera, 
United  States. 

C.  T.  Bethune-Baker.     Forty  Lepidoptera,  New  Guinea. 
Henry  Bird,     Thirty-nine  Lepidoptera,  United  States. 

W.  S.  Blatchlev.     Seventy-tour  Coleoptera,  United  States  (purchased). 
Brooklyn  Museuu.    Metanopliu  fasciatue,  Newfoundland. 
Malcolm  Burr.    Fourteen  Couocephatus,  Southeastern  Brazil. 
California   State   Insectart.     Four   GammaTOUttix   cydocercus,  California 
(paratypes). 
P.  P.  Calvert,  Ph.D.    One  beetle,  New  Jersey. 

D.  M.  Castle.    Five  Coleoptera,  Florida. 

L.  Chopard.    Seven  Phasmids,  Tropical  America  (exchange). 

B.  P.  Clarke.  Fifty-eight  Lepidoptera,  California;  nine  SpkingidiE; 
twenty  Argynnis,  Canada. 

T.  D.  A.  Cockbrell.  PkenaspU  diphonodtmtis  and  PhenacaapU  mischocarpi, 
Philippine  Islands  (Types);   twenty-three  Orthoptera,  various  localities. 

Colorado  Agricultural  Collbob.    Nemobiva  brevicaudua  (topotypes). 

Cornell  University,  Seventeen  Orthoptera,  Georgia;  one  hundred  and 
forty-eight  Hemiptera,  United -States. 

W.  T.  Davis.  One  hundred  and  twenty-one  Ceuthophilus,  Southern  States; 
two  Orthoptera,  Georgia;  one  CUada  daiiiai;  one  Cressonia  juglandit.  North 
Carolina. 
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Ugnrt  Fox.  Two  Homoroanvphus  malivotans,  Virginia;  ten  insects,  New 
Jersey. 

C.  W.  Frost.    Three  insecU,  Philadelphia;  three  insects,  New  Jersey. 

Georgia  State  Collection.  Four  CeulkopkUiu,  Georgia;  fifty  Gryllida, 
Georgia. 

Hebard-Acadeut  Expedition,  1S15.    Six  thousand  five  hundred  Orthoptera. 

MoROAN  Hebaro.  Ninety-two  Ctuthopkilui,  United  States;  one  hundred 
and  thirty-five  Orthoptera,  Florida,  Georgia,  Virginia,  Rhode  Island;  fifteen 
GryUidce;  seven  Conocephala»,  Jamaica,  Cuba;  six  Lepidoptera,  Florida;  three 
Phatmida,  Tropical  America;  eighteen  Orthoptera,  United  States;  e^teen 
Orthoptera,  Pennsylvania,  New  Jersey. 

Philip  Laurent,  One  Ceuthophilua,  Pennsylvania;  nine  Tremex  txliunba, 
Pennayivania;   [our  Ecpanlheria  scribonia,  Pennsylvania. 

J.  W.  Green.    One  beetle,  Texas. 

C.  W.  Johnson.     Seventeen  Diptera,  United  States;   Bermuda. 

Batard  Long.  One  Orthopteron,  Pennsylvania;  one  Coleopteron,  New 
Jersey. 

A.  H.  Manbb.    Three  Coleoptera,  North  Carolina. 

L.  W.  Mbnobl.     PapUio  ascaniua,  Brazil. 

A.  P.  Morse.    Three  GryUidte. 

MnsEuu  Comparative  Zoology.    Six  Orthoptera. 

U.  A.  PiLSBRY.  Fourteen  Coleoptera,  Vu-ginia;  one  hundr«d  and'fifty  insects, 
New  Mexico. 

Purchased.    Two  hundred  and  seventy-eight  Orthoptera,  Colombia. 

C.  T.  Ramsden.    Twenty-nine  Lepidoptera,  Cuba. 

J.  A.  G.  Rehn.    Three  Orthoptera,  New  Jersey;  five  Orthoptera,  Columbia, 

Joseph  Steioer.    Five  hundred  and  forty-six  insects,  Europe  and  America. 

WiTUER  Stone.    Five  Orthoptera,  New  Jersey;  seven  Lepidoptera,  California. 

United  States  Natio\al  McBEnw.    Three  Fka«muh,  Tropical  America. 

H.  B.  Weiss.    Two  Gryllolalpa  grj/Uolalpa,  New  Jersey. 

L.  H.  Weld.  CatlirhylU  furtte»»a  and  Synergas  Jumewana,  Mexico. 
(paratypes). 

H.  W.  Wenzel.    One  Euphoria,  Texas. 

E.  Grace  White.    Two  CeuihophUux,  Massachusetts. 

R.  C.  Williams.  Two  moths,  Guatemala;  four  Coliaa  barbara,  California; 
seven  lepidoptera,  Alaska. 

Inve  rtebr ates  . 
(OthoB  than  Insects  and  MoUusks). 

Cbas.  a.  Cramer.    jEropora  palmeta  Lam.  from  Manahawkin,  New  Ja«ey. 

Wm.  Findlay.    Porites  a»Uroidet  Lam. 

Edward  N.  Fox.    Lepa»  from  Sea  Isle  City,  New  Jersey. 

Free  Museum  of  Science  and  Art-.    Pour  species  of  invertebrates. 

H.  W.  Fowler.     Several  vials  of  spiders,  Bucks  County,  Pa. 

Morgan  Hebard.    Two  barnacles  from  Florida. 

F.  J.  Keelbv.     Farypharroeta  from  Hawks  Park,  Fla. 

Bavahd  Lono.  Two  ascidians  and  star-fish  from  Spray  Beach,  N.  J.;  one 
spider,  Pennsylvania, 
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JoBN  H.  McFaddsn.  Twenty-eight  speciea  of  invertebrates  from  South 
Victoria  Land  and  New  Zealand;  Sir  Ernest  Shackleton'a  Collection. 

Clarence  B.  Moore.     Balanus  from  Mobile  Bay,  Alabama. 

C.  R.  Orcdtt.    Two  species  ot  Crustacea  (purchased). 

Mies  R.  M.  Pierce.    Balanw  ebumeu*  GId.  from  Wildwood,  N.  J. 

H,  A.  PiLBBBT.  Sixteen  speHea  of  invertebrates  from  Arizona  and  Hawaiian 
Islands. 

C.  T.  Ramsdbk.    Small  collection  of  crabs,  Guantanamo,  Cuba. 

S.  N.  Rhoads.    Two  crabs  from  Panama. 

S.  Rayuond  Roberts.  Nine  species  of  invertebrates  from  Massachusetts 
and  West  Indies. 

United  States  Fish  Commission.    Anemone  from  off  Cape  Cod,  Maes. 

Geology. 


Vertebrate  Fossils. 

Bayard  Lono.    Three  fossil  fish  teeth. 

University  op  Cauforma.    Mandible  of  SmiUnhn  sp..  Pleistocene  of  Roncho 
l«  Brea,  Cal. 
Frank  D.  Butler.     (On  deposit)  two  tiiaks  of  Mammoth,  Alaska. 

Invertebrate  Fossils. 

John  Ford  Collection.  Two  species  of  fossil  Oliva  from  North  Carolina 
and  Florida  (purchased). 

Robert  W.  Hbndy.  Livona  pica  L.  from  the  Post-Pliocene  at  Horse  Hill, 
Barbados. 

Mrs.  M.  K.  Lanosdorf.  One  hundred  and  sixty-6ve  trays  of  Devonian 
fossils  from  Canandaigua,  N.  Y. 

Bayard  Long.  Fifteen  trays  of  Cretaceous  fossils  from  Blackwood  and 
Vincentown,  N.  J. 

Albert  Moore.  BeUmrtitea  americana  Morton  from  the  Cretaceous  at 
Barnesboro,  N.  J. 

Clarence  B.  Moore.  Atkyris  tumida  Dalm.  from  the  Upper  Silurian  at 
I>ixie  Landing,  Tenn. 

New  York  State  MtrseUM.    Hydnocemg  balhenae  H.  &  C.  from  Bath,  N.  Y. 

Plants. 

A.  Allann.     Muacari  comosa. 
E.  B.  Bartram.    Twenty-two  sheets  of  local  plants. 

E.  B.  Babtrau  and  Bayard  Long.  Two  hundred  and  fifty  sheeU  from 
Elastern  Quebec. 

Wm.  G.  Basseit.     HypopUtK,  sp. 

O.  H.  Brown.    Seventy-five  sheets  of  New  Jersey  plants. 

Joseph  Crawford.     Four  sheets  of  local  plants. 

Dr.  J.  W.  Eckpeldt.     Quercus  rudkini. 
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M.  L.  Fernald  aod  Batard  Long.  Six  hundred  and  fifteen  sheets  of  plants 
from  Block  Island  and  MaagachusetU. 

Wu.  FiNDLEY.    Seven  sheets  of  local  plants. 

U.  L.  FisBER.    Malua  parviftora. 

Dr.  C.  D.  Fbetz.    Eighteen  sheets  of  local  plants. 

E.  K.  Gale.    Juncut  gerardi. 

J.  H.  Grove.    Seventy-nine  sheets  of  New  Jersey  planla. 

Daniel  V,'.  Hamm.     Thirty-three  Pennsylvania  plants. 

Lewis  8.  Hofki.vb.    Le-pidium  ■perfoliatutn  and  ItoUea  braunii. 

Batard  Long.    Two  hundred  and  twenty-eight  sheets  of  local  plants. 

K.  K.  Mackenzie.     Gnapkoliam  hdleri. 

J.  H.  MCMBAfEB.     PhegopUris  dryopUrU. 

Francis  W,  Pbnnell.    Three  hundred  and  thirty-two  sheets  o(  local  plants. 

Howard  \V.  Fretz.  Nine  hundred  and  sixty-eight  sheets  of  plants  from 
Lehigh  County,  Pa. 

Mrs.  Joseph  Rhoads.  Herbarium  of  James  and  Joseph  R.  Rhoads  of  Had- 
dington, Philadelphia,  made  in  1S5S  to  1865. 

Harold  St.  John.     Cares  jialyphyUa. 

WiTUER  Stone.  Twenty-five  sheets  of  plants  from  Minnesota  and  Senecio 
crawfordi,  New  Jersey. 

University  of  Pennsylvania.  Sixty-five  sheets  of  Gerardia,  etc.,  collected 
by  F.  W.  Pennell.  Two  hundred  and  sixty-nine  specimens  of  local  plants  in 
exchange. 

J.  B.  Walter.    Ilex  and  Vicia. 

Robert  Welsh.    Hydratlu  canadensis. 

At^A  Wilson.    Three  sheets  of  local  plants. 

Arch^oloqt  and  ExHNOLtKiY. 

George  Apperlet.    Two  flint  instruroenta  from  Wheeler,  Indiana. 

Dr.  Edwin  Atlee  Barber.  Section  of  vegetable  fibre  rabbit  net  and  section 
of  feather  rope,  found  in  earthen  jar  buried  in  ancient  cUff  dwelling  in  Utah. 

Wm.  L,  Fanshawb.     Three  atone  implements  from  Plymouth  Meeting,  Pa. 

Mrs.  J,  F,  Holt,    Eleven  ethnological  specimens  from  Greenland. 

J.  H.  McFadden.    Collection  of  Sir  E.  Shackleton's  Antarctic  photographs. 

Ct.ARENce  B.  Moore.  Numerous  specimens  from  the  Indian  moimds  pf  the 
Southern  States  added  to  the  Clarence  B.  Moore  Collection. 

Mrs.  Winnie  Howard  Pbillips,  A  section  of  tapa  cloth  made  by  natives 
of  Pitcairn  Island.  A  section  of  imitation  tortoise  shell,  made  fifty  years  ^o 
by  natives  of  Banjongie,  Java. 

PcRCHABED.  Nine  ethnological  specimens  from  Libreville,  West  Africa; 
fire-making  set  and  adze  from  Paragua  Island,  Philippines;  flute,  war-club, 
comb,  tapa  cloth  and.  grass  dress  from  New  Guinea;  war-club  from  Ugi,  Solomon 
Island;  four  strings  of  native  money,  South  Sea  Islands. 

Minerals,  etc. 

Purchased  for  the  Wm.  S.  Vaux  Collection,  thirteen  specimens. 
Sauubl  G.  Gordon.    Magnetite  and  Shalerite,  Pennsylvania. 
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INDEX  TO  GENERA,  SPECIES,  ETC.,  DESCRIBED  AND 
REFERRED  TO  IN  THE  PROCEEDINGS  FOR  1915. 


Abastor  erythrogranunua 140, 1 

Abra  lioica. 

pacifica 

tepocana „ 

AbracriB  signatipes ti 

crysoteucas i 

Abudrfduf  mauritii... i 

Acara  pulchta.... t 

AchetA  assimilis i 

AchirUB  UneatUB 251, 1 

jEquidenfl  pulcher  261, 1 

^Mbatua  narinari 245, 1 

Agalychius  helenffi ! 

Agatneraera  crassa S 

AgeneioBUs  brevi61i8 S 


marmoratus... 

<^viei 

jwrphyfeus.... 


Agkistrodon  piscivorua 

Agonoatoraue  monticola  , 

percoidea 

Albulavulpes 247, 

Aieiias  gracilis 

Alligator  misslasippiensis 136, 

Aloaa  sapidisHima. 

Alsophis  angulifer. 

Alutera  schcepfi 

Ambtema  costata 

gibbosa 

olivaria  

toruloHa  

Amblytropidia  australia 

Ameira  auberi 

Ameiunis  cntus 206, 

c  okeeehobeenaia        


natalia  207 

nebulosus     207 

nifcnlabris     208 

platjcephalua 208 


AmeiuruB  vulgaris , ,  207 

Amia  sellicauoa 253 

AmiatUB  calvus 245 

Amiunis  bolli. S07 

brachyacanthue SOS 

lophiua we 

miapiUienaia 207 

niveiventria 206 

Soathiatius SO? 
actia 44,6'ff,67 

umbonata 87 

Amphiiepididte 66 

Amphilepia 66 

norvegica 68 

Amphiliuma 69 

Amphiocnida 69 

Amphiodia 69 

periercta 70 

AmpWphiura 76,  77-79 

Amphitnilus 69 

Amphipnolis 69 

andrefe 70 

australiana 71 

japonica 71   . 

squamata 71 

Amphiabana  cubana  ...  . .  256 
Amphiura 67,69 

sstuarii 73,74 

cancacens...  67 

duplicate  67 

euopla 

partita 

patula. 


radicola 

Amphiuridce.. 

Anablepa  atiablcps.. 

tetrophlhalmus  , 
Anchovia  abbotti . 

aatilbc 

phieroatomuH 

filifera 

januariua . . 

mitchillj 

naltereri.... 
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526,527 

^emigymnum 

'„-  '53 

...140,185,187 

mi™^ 

54 

4-146, 185,  187 

234 

234,530 

-^IW 

tubifermn 

52 

dolichopteryx 

234 

630 

234 

guacharote. 

trioitatua 

S30 

Angelichthys  ieabelita . 

254 

518,543 

643 

250 

globifera. 

S:::.:::::.:::::::;: 

Aniflotremua  virginiciiB. 

ANtrociitieiim 

558 

56 

dejecta 

400 

Astrochftria 

ijinu" 

52 

mfflia. 

raaut^ 

568 

44,56 

violacina 

255 

Aatrocladus  

44.56 

256 

255 

coniferus 

5S 

argillaceus 

255 

dofleini 

Aatroclon 

5S 

carolinensis 

123, 124 

59 

loyRJana 

265 

Astroconua 

55 

255 

Astrocyclua 

56 

.   .     .255 

56 

principidia 

.552 

Astrodeiufrum 

.  255 

Astrodia 

219 

47 

...       .543 

Astrogompbua 

76.77 

66 

518 

76 

Apotettk  bnineri 

280 

ABtrophylon  annulatum. . 

se- 

unimacuWuB 

538 

56 

Aroeacirratus 

69,61 

6S9 

'59 

^ticepe. 

sm 

59- 

ArrhyUm  vittatus 

256 

44, 59,  61 

levettei  bifurca 

330 

belUtor 

meamsii 326,329,330,332  , 

« 

varicifen 

murrayi 

61,ff/ 

330,347,348  ' 

76,76,78  : 

77  1 

"fbSwHi 

sobrina 

61 

59,60 

waitei 

watasei 

„:..:;::  » i 

....55,56,6» 

Aapredo  aspredo 

Astyanaxbartlettu.., 

263 

81 

51,68 

AsteronychiiME 

b.  nov« 

263 

Aateronyx 

44,52   1 

530 

Asteraporpa 

lacuhiensis 
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Aotysnax  lacuatria 263  ' 

orieDtalifl 263 

rupununi. 263 

tfeniurus... 530 

AtUnticus 295 

doraalis 295 

pachymerus 295 

Auchenipterua  ambyiacua 888 

brachyurus 224 

brevibariius,. 222 

isftcanthua 222 

nuchalia 222,224 

Awsous  taUsica 542 


Baf^ides  melapteni 
Bairdiella  ronchuH... 
Balboceras  ^Uitus.. 
Batistes  carolinenais 

vetula 

Bathypectinura. 


603 


Bathyatomarimator    .    ...256,536,5 

Btriatmn 5 

Batrachoides  aurinamensia    S 

Bifidaria  ashmuni 345, 349,383, 3 

dalliaoa 3 

pellucida    hordeacella,    345,    3! 
""0,400,4 


.390, 400 


pentodon 

perverea. 383,390 

pilabryana 345,349,383 

procera  cristata 389, 390,  400 

tappaniana 390 

tuba 390,399-401 

Bithynia  eoaiculus 261 

Btaptica  dubia 275 

Blatttt  fusoa 272 

orientalia 275 

Blattella 272 

273 

273 


germamca.,.. 

Boleosoma  nigruni 

Bosthchoceatrum. 3ii& 

Brachydeoterus  corvinteformia. 538 

Brachygenya  cbrysaniyreua 535 

Brae hyplaty stoma  v^Ilanti 218 

Bradyoana  pisum 198 

Bradynotea  compacta 102 

Brochifl  CffimleuB .■ 232 

Brunneria  brasilienaia 278 

Bufo 147 

518 


lentiginoaua  lentiginoeus,  157,  160, 


Ctcloptema  acuminata 283 

Calamus  calamus 538 

Callichthj-a  callichthys 229,529 

knen B29 

melampterua 231,  f%? 

pectoralis 231 

Callophyaus  macropterua 206 

Callyodon  cceruleus 541,546 

ustus 540 

CambaruB  bartoni 519 

Caranx  hippos ■ 248, 533 

latus 248,257,533 

Carapus  faaciatua 531 

Carcharias  littoralia 245 

CataphracUjps 8S1 

Catostomua  commereonnii 519 

Caulopaia  gracilis 288 

Cemophora  coccinea 142,  170 

Centromoehlus  hcckelii 221 

CentropomuB  enaiferus... 633 

undecimalis 249,533 

Centropristia  striatua. 249 

Cephalacanthus  volitans 542 

Cephalocama  calamus 281 

eoatulata 281 

lineata  281 

Ceratinoptera  puerilia       878 

Ceratites  laticepa 279 

Cerozodia 46* 

Cetopsia  C(ECUtiena 228 

Chtenobryttua  pilosus ...174,249 

Chxnothorax  bicarinatua 232 

semiacutatus 232 

ChEBtodipterus  faber 251,260,541 

Chietodon  capistratus 253,541 

ocellatus 541 

Chajtoatomua  alga SSi 

maculatuB 234 

malacopa 2Si 

sericeus..   234 

variolus 234 

Channallabea  apua 228 

Chelydra  serpentina  .. Ill,  112 

Chilomynterua  antillarum 542 

geometrieus 541 

schcepfi 251 

spinosua , 541 

Chilophiurida 74 

Chirodon  pulcher 630 

Chlccaltis  conaperaa  prima 100 

ChloroacombruB  chryaurua 533 

Chonophorua  banana .  542 

Chorinemis  occidentalia 532 

Chorisoneura  miouta 277 

Chorophilus   147 

Chromacris  miles 284 

ChryBcmys  floridana,  113-115, 160, 170 

reticulatue 117 

ChrysichthjjB  acutiroetria 219 

anaorgii.... 219 
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Chrysichthye  walkeri 219 

Chrysophrys  calamus 538 

Cichlasoma  bimaculatum 540 

CiDCtotipula 4«» 

CinoetemiuD     peimaylvanicum,     112, 
113, 170 

CitharichthyB  spUopterus 542 

Clafias  aneoleosia 226 

balrachiiB 226 

duchaillui 986 

mossambicus 228 

senegalensis 225 


[Dec., 

I  Crotalua  adamanteus,  140,  142,  144- 

146  190  253 

I  horridus,  142, 144-146, 149, 190',  192 

■  Cryptopelta 85.87 

I  Cryplotomus  beryllinus 540 

258 

237 


smitbii 226 

ClepticuB  pamc 545 

Clinocephalus  elesans 99 

Clupanodon  pseudohispanicitB 622 

Clupea  haren^s 617 

humeralis B2S 

thriaea Bi2.5i3 

Cncmidophorus  septemvittatUB 132 

aexlineatuH 129, 130, 133, 160 

Cochlicopa  lubrica 344,367,383 

CcDicitua  sagnc 256 

Coluber  constrictor,  142,  144-146,  15S, 
159,253 

fiagellum 159,253 

flaviventris 159 

obsoletUB 145 

o.  ronGniR 163, 164 

o.  lemniscatua 162-164 

o.  obsoletUH 164 

quadrivitUtus  140,162-164 

rosaceus 164 

spiloides  162-164 

«teJDegerianus 159 

vetustum ...  159 

Columella  edentulfl 390 

CompBosoma  corais  couperii .     140, 141 

Conocladus 56 

Conodon  nobilis 261,  538 

Coptopteryx  argentina 278 

Ijayi 278 

Cordillacris  affinia 99 

Corvula  sanct«-Iuciic 539,5^ 

Bubxqualia 539,  545 

Coryacris  anguHtipennis 283 

Corydoras  acutus  "'"' 


.  Ct«doiiia 

Ctenamphiura 

I  CteDogobius  fasciatus 

I   Curimatus  argentcus 

cyprinoides 

i  Cyehlftsoma  pulchram.  , 


HRibiaouR . . 
amphibeluH  . 

paleatus 

punct.atuB  . 
semiscutatuH 
trilineatus 


BSO,  543 
232 


257, 533,  543 


I  Cyckiphis  (esUvua 

,  Cyclopium 

chiinboraioi 

cirratum 

Babalo 

.   Cyclopaetta  chitlendeni.  .. 
CyclopleniH  lumpus... .. . 

Cynoscion  nebuloaus 
'   Cypit^pnia  irrorata 

stegaria 

I   Daclylopterua  volitana 

I   Da«yalis  gj-mnura 

I  hastala 

Daayseclis  normalis  .  .     . 
j  Deeapterus  punctatus    . 

Demogon^on  batesi 'i 

xanthopus 2 

I  Dendrobatea  typographicus 2 

Dittdophis  amabiliH  stictogenyB,    1^ 

punctatua,  142,  144-146, 148,  U 
152,262,5 

'   Diancma  longibarbis 2 

■   Diapeltopliles 3 

Dictiroplus  bcrgii 2 

dubius 2 

elongatus 2 

punrtulatud 2 

rohuKtulua 2 

Diedronotus  discoideua 2 

IffivipCB 2 

Diodon  hyslrix 6 

Diopederma 

Diplcctrum  formoBuii) 2 

radiale  .,'. 5 

Diplodua  argenleua 2 

holbrooki 2 

DIponthus  paraguayensis    2 

Dislomospira... 3 

Doras  brachial  UB 2 

cataphrartus 2 

rostatus 2 

dorsalia 2 

granuloHUB 2 

Rryphiw S 
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Doras  monitor 

221 

221 

pectinifrons 

.  .         221 

221 

,      ,    542 

247 

531 

Dysichthya  corocoides 

..M 

Echidna  catenate 

EilURia  glania 

219 

284 

Ekgatis  bipinnulatus 

.  248 

Eiaphe  guttatus          142, 144-146. 161 

g,  guttatus 

fetus 

148 

obsoletiis 142, 144-146, 162 

148 

o.  confinis 

148 

148 

Eleotris  maculatus 

S42 

pUKinis 

ricordii 

254 

urichi 

261 

Elliptic  crassa 

5S1 

dUfttata 

.  .  ..     666 

eliiptii-a 

556 

.    ..  .  651 

fragilis 

66S 

551 

leptodon 

561 

leviRata 

.     --56-2 

Xoide.::::  .  : 

..    .      655 
...   .      556 

viridis 

Elops  sauruH 

247 

Enphelycore  nigricans. 

....  543 

Engraidis  clupeoidct) 

147 

IM 

l'k>t(>ttix  paluHlriH 

101   , 

101 

222   , 

Epilampra  Ktigmatiphora 

.  275   ■ 

verticalis 

275  . 

Kpin^helua  adscmionia 

533 

S33  ' 

.    .      o3.i  1 

maculoaus 

...  .    2.56  1 

morb 

249  , 

Btriatufl 

249  1 

b.         4<J(>  t 

hachitana 

326.  ,?i?   ' 

..   .      247   1 

Erythrinus  cincreuH      

531   1 

Erylhrii 
E§ox  an 

vermiculatus .. 
Etropus  erowtolus.   .  ....  542 

microstomuB  ..  .  542 

rimoBus 542 

Euanemus  brachyunis S£4 

Eucinostomus  gula 250,53$ 

harongulus 253 

Euconulus  fulvu§ 383,392 

Eudistemma .  335 

Eudulia  auriga 534 

Eulamia  oxyrhinchus 521 

PJumeces  anthracinus 135 

fasriatus 252 

longirostriA 135,254 

pluvialis , 13.5 

Eupomotis  gibbosua 519 

holbrooki 249 

Euryala 44,52 

Eutsnia  sackenii 140 

Eutropius  depressirwtris 219 

seraoi 219 

Exocoettis  volitans ...  531 

Exorthodus  breviceps 542 

Farancia  abacura,  140, 142, 145, 148, 149 

Farragutia 196 

Felichlhj^  marinuB 203,247 

pinnimaculatus 203 

Fenestra  bohlsii 282 

Fiatularia  tabacaria   531 

Fundulua  heteroclitua  baduis 518 

seminolis 247 

Gadus  callarias 517 

Galeichthys  felis 203,247 

Galcocerdo  arcticus 521 

tigrinus 245 

Ganibuaia  holbrookii 247 

punotaia 254 

(iasteroatj-ua  aculeatus 518 

Gastrophryne  carolinense 252 

Gerres  rhombeus 638 

(lingtymoatoma  cirratuin  ...  .245,521 
Girardinua  guppii SSt 

metallicUH ..  254 

Giaridichthys  uninotatuB...  .  254 

Glyptothorax  platypogon    .  .         .  220 

platypogonoides  220 

Gnathophiurida .  66 

Gobiua  fascial ua  642 

Gonatodes  albagularia  255 

Gorgonocephalidte. , .  .         46,55 

Oorgonocephaiine      ...    .  65, 56 

Oorgonocephalua .44,56 

Greea  monatrosa...  .  283 

Grammadcra  albida ..     ..  287 

Clara 287 

Grapsua  maculatus 261 

Gronias  nigrilabria SOS 
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Gryllodea  laplaUc 292 

siEillstUB 321 

Udtecus 317 

Gryllotalpa>cl&rasiana. 

Gryllus 

abbreviatUB 2iW,302 

ater 297 

ak^uB. 296, 301, 312-314 

angustatus 302 

anguBtulus S95 

angustus 29B 

arenaceus -  296, 302 

orgentinus,  291,  £96,  303,  319,  320 

armatua S94,  S96, 313, 314 

asaimiliB,  294-£9d,  300,  301,  315, 
316,  318,  319,  321,  322 

aitecus 295, 301 

barretti... 296, 301, 316 

bermudeosis 29ef,  317 

bicolor 296 

bordigaleosis. 296 

Cftpitatufl 296, 318 

chichimecus «9S,  301 

chisNtsie 297 

comptus S9S 

coDtrngens 295 

cubensifl 295, 301 

debilis. 29e 

desertua 297 

determinatus. 295 

domeeticua 294, 296, 298. 320 

firmua 296, 302, 307, 308 

forticeps... S9e 

tuMpenniR .292,«»5,302 

^pa^duB e9e,301 

insulans 296 

integer. J296, 302, 312, 314 

l^>latn 296,302 

luieatic«pa 296, 301 

luctuoBus £95,302, 303, 305, 307 

luridus 29B 

TaexicanuB....294,S95, 301, 316, 322 

miopteryx.. 296 

mitratuB, 296,298 

mundus 296 

neglectUB 295,302, 306, 309 

nigra 302 

puilis 29S 

pennsylvanicuB,  295,  302,  303,  Stt'S, 

307-310,312,315 

personatuB,  294, 295, 298, 301,  303, 

313, 314, 322 

peruvieosis 296 

nibens,  296,  301, 302, 306,  307,  308 

aaiiasurei .296,  302 

scudderianus,  296,   297,  301,  302 

septentrionaliB 295 

servillei 297 

aignatipes 295 

signatuB 296 


vocaliB £9ff,  302,316 

GyiDDolopbus 74 

Gymnophiura 76,78 

cterulescenB 78,81 


Gymnothorax  funebris 543 

moringua 266 

Gymnotiis  carapo 531 

Hxmulon  flavolineatuin 535 


paiTft 249,535 

BCiurua 253 

5SS 


153, 179 

HaplochiluB  hartii 5S1 

Haplophiura , ..,,76,  78 

Haploatemma 335,342 

Harengula  humeraliB 247 

macraphtbalmus, 257 

Harpe  ruta 250 

Hartlia  platyBtoma 241 

Hatcheria  areolata,,,. 228 

HeliCodiscus  arizonenais .,,.,  383 

Helix  albocincta 198 

albolineata 198 

alboEonata 198 

(Helicogena)berIaiidieriaiia.,„  I9i' 

cicercuU.. 198 

^iseola f9i 

jejvina, ,. ,.,. 197 

(Mesodon)  lawii 197 

moblLana S96 

pachybma. 19S 

apleDdidiila 198 

virginalia 198 

Hemibagrua  tangara 220 

Hemicetopsia  candiru 228 

Hemidactylus  mabouia 252 

Hemieuryale 66 

Hemieuryalidfe 62,65 

Hemieuryaliiue , 65, 66 

HemlgratnmuB  unilineatus SSO 

Hemipholis. 69 

microdiscuB  .,, , ,, 69 

Hemirhamphua  braailienaia 531 

pleii 531 

Hcmisorubim  plntyrhynchos 218 

Hemitripterua  atnericanua 517 

Hepatusbahianus 251,260,546 

cipruleuB 541 

hepatus 253 

Hcsperolettbt  florldensia 101 

nevadenBiH 102 

Heterandria  foimosa, ,„  247 

Hetcrodon 156, 170 

brownii 149,  155 
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Heterodon  pktjrhinuB,  140,  142,  144- 
146, 149, 153-155, 100, 253 

p.  niger , ,149, 154 

aimus 140, 155 

HcKanematichthya  hymeDotrbinUB,  203 

Hippiscus  immaculatiu 100 

Hippocampus  hudsonius..., 248 

HiBonotuaTavior tS8 

leptochjliu £38 

Holacanthus  tricolor 541 

Holoceatnis  adBcenBionU,  253,  257,  543 

Hologenes  marmoratus 228 

Holospica  ariionensia 387 

a.  mularis 886 

bilameliaU,  326, 330, 335-337, 339, 

b.  heliophila »88,339 

b,  insohta n9 

b.  longa 335,  M7 

b.  mearnsi .  335, 339, 341, 342, 344 

b.  media. 335,  »• 

campeatris 374,  S78, 381 

c.  cochisai 376, 377, 179 

cionella. 388 

croaaei 326,335,339,342,344 

danieM, STS,  374, 377, 380 

ferriasi ,- 387,388,389 

f.  fOBSor «87,  388,  389 

f . 
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minima 374 

Homalocranium  virgatum 262 

HomaloDotua 567 

Homorocoryphua  krauasi 289 

viridia 289 

Homotoicha  fuacopuiictata 287 

Hoplias  malabaricuB.. 530 

HopIoerythrinuB  unitieiiiatus 531 

Hoploatemum  leneum BSO 

kevigatum 529 

littorale 229,529 

melamptemm 232 


schreineri 231 

stevardii 6S9 

tboracatum .'229,229,530 

Hyalopteryx  rufipennia 281 

Hyla 147 

carolioenaia 160 

.  252 


temoralis 160, 165, 183, 185 

septentrionalia 254 

aquirella 282 

Hyophthalmua  edentatus 228 

Hyperophora  major. ,  ,  ,  287 

Hypioptopoma  bilobatum. S3S 

gulare. 237 

joberti 237 

pailogaster , 886,237 

Bteindachneri 237 

Ihoracatum 235,237 


I  Hyporhamphus  uaifaaciatuB 531 

'   Hypoatomua  robinii 5S0 

,  Hypselobagrua  cavaaiua 220 

micracanthuB. 220 

I  nipriceiis , ,  220 

I  HypsoDlennius  hentz 251 

j  IctaluniB  anguilla 206 

I  furcatus 206 

I  okeechobeensis 207 

I  pUDctatus ., 206 

Inusia  gracillima 285 

.  p^da 285 

I  Iridic  bivittatiis 250 

I  kirachii 640,546 

moculipinna 540 

I  radiatua 250 

I  lacbaoptera  braailiensis 272 

johnaoni 272 

mai^inata 272 

rufa 272 

I  villa 272 

I  Istiophonia  uigricana 248 

i  Jordanella  floride 247 

Kyphosua  sectatrix 260 

L^ia  minor 271 

Labideathes  sicculus 248 

>  Labidura  xanthopus 271 

;  Labrisomiis  lent^osua 254 

I  nuchipinnis 251, 254 

i  Lactophrys  tricomia 251 

]  trigueter. 541 

I  Ijsmopniurida 61 

Lagocephalus  kerisatus.. 251 

I  Lagodon  rhomboides ,  250 

L^propeltis  doliatua  coccineua,  142, 
144-148, 165-167 

getulus 142, 144-146, 151 

g.  getulua 148, 168, 169 

g.  sayi 148,168,169 

1  g.  spWdidiis  148,168,169 

Lampsilis  alatua,. 552 

cardium 551    ■ 

!  faaciola 551 

fragilia 552 

I  Ki^icilia.,.,. 552 

I  leptodon 551,552 

ligamentinuH 551 

I  luteolus... 551 

pallida 658 

I  rectua 551 

!  rosea. 558 

i  ventrieoBUB 551 

Larimus  brevicepa 538 

Lasianristms  ^acharote 530 

j  Lastena  lata 554 

r  Latindia  argentina.,..., 278 

I  puailla 276 
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Lebistes  retlculatus 

Leimadophis  andreie 

Leiocephalua  carinatus... 

vitlatus 

Leiostomua  xantburua.. .. 
Leiotettix  pulcher 

aaDgumeus 

L^isosteus  osseus 

Lepomis  incisor 

Leptocephalus  conger... . 

Leptodeira  albofusca 

Leptops  olivaris 

Lept^ma  filiformiB 

obscura 

Ligocatinua  otivaccuR 

Limanda  ferruginea 

Liodytea  

Liposarcus  jeanesianuH. . . 


Melanoplus  harriai.. . 

latens 

scudderi  latuB. .. 


Lithoxus  lithoides 

LophofMetta  maculata.... 


carmata 

cataphracta... 

maculata 


Htubelii 2 

Loricariichthys  anus 2 

derbyi 287,2 

hauxwelli i 

maculatUB 2 

typuB 238,2 

Lucania  goodei 2 

Lutianus  analia 249,1 

aiwdua 2 

griseuB 2 

ayna^is 249,  5 

Lutkenia 

LygOBoma  laterale 132, 133, 160, 1 

Lymniea  bulimoides  cockerelU,  390,  4 
dalli-. 


parva 

Macroolemmys  temminpkii  , 

Macrodon  ferox 

trahtra  .   .. 
Mantoida  burraeiateri 

Mapo  soporator 

Masyntes  brasUiensis.  . 

tigrip     

Mcsalopa  thriasoides  

MeWopluB  australie 

camegiei 

celatus 

deceptuB  

decoraluH..    . 

devius . ..    . 

divergens. 


I  aylveetria 

I  aymmetricus 

I  t«pidus 

'  Cnbuloidee 

!  tribulus 

tuberculatus... 

Melestora  fulvella... 

Menticirrhus  a 

MerlucciuB  bilinearia 

Mesoprion  phrymirua 

j   MctaptRra  megaptera 

Microcentrum  angustatum... 


l^tochUua, S 

QiEricauda 5 

Micropbiura 

MicropogoQ  undulatua "i 

Micropterus  dolomieu I 

,        aalmoidea * 

Mitwryllus 296, 297, : 

lineatua 301,  J 

verticalis ; 

Miopteryx  argentina S 

Mollienisia  latipinna £ 

aphcnopa f 

MonacanthuB  setifer i 

MoDastria  biguttata £ 

Mugil  brasiliensia t 

cephaluB i 


.  643 
.  531 


Mustelua  canis 

Mycteroperca  bonaci 633 

dimidiata 534 

microlepis. 249 

ruber 533 

Myophiuroida 46 

MyoxocephalusoctodecimspinoBUS,  517 

!  Natrix  compressicauda 20-35 

!  c.  compressicauda 30-34 

I  c.  compaobema 30-33 

c.  obBcura 30-33 

e,  tteniata 30-34 

]  c.  walkeri 30-34 

I  fasciata 252 

j  f.  erythrogaster 140 

I  f.  fasciata 140 

f.  pictiventris 140 

f.  sipedon 140 

NevturuB  maculoaus 519 

Nematopoma  searlesii $30 

I  Nemobius  brasiliensia 290 
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Nemobius  (Ai^izala)  hebardi 

Neoconocephalua  fuscomajrginatue 

procerus 

redtenbacheri... 


NeopUx- 47 

Nephrotoma 465,  W-467 

dorealia 465 


ferrupaea.. . 

incurvB 

lugens 


467 

pedunoulata 467,468 

penumbra 4*7 

vittuk 466,468,472 

Netuma  aulometopon 204 

barbus 206 

dubU 203 

thalassina 204 

upsulonophoruB 205 

Nomotettix  compreesus 98 

cristatus  dcDticulatua 98 

parvus 98 

Notropis  hudsoniue  selene 519 

NoturuB  flavus 208 


Obliquaria  bulUta... 

cyphis. 

depressa  

ellipsaria 

faaciolaris 

flexuoea 

interrupta 

lateralw 

lineoUla 

metanevra  . 

nodulata 

pallens      . . .. 

obliauatA 

quaorula 

reflexa 

retusa  

scalenia 


sinuata 

subrotunda..  . 
tuberculata. ... 


Obovaria  circulus .... 

cordata 

ellipais..., 

levigata 

obovtUis 

olivuia 


Obovaria  retusa... 
st^aria 


Ocypode  albicans 266 

Ocyurua  chryHunis 535 

Odontoscion  dentex 538 

Odontostilbe  pulcher 530 

Odontoxiphidium  apterum 106 

(Egophiuroida 4S 

Ogcocephalua  radiatus 251 

OUgoplitea  salietifi 532 


Ommexecha  gennari , 283 

serrillci 283 

Opheodrye  wstivua,  142,  145-148,  157, 

252 

Ophiacantha. . .  62, 86 

bairdii •  84 

bisquamata  6S 

lambda 84 

perSda 84 

Ophiacanthella 62 

Ophiacanthid^ 62 

OphiactiainEe 68,  W 

Ophiactis 44,67,69,70 

dissidens 67 

parata 67 

Opbianibix 47 

Ophiarachna 83,84,87 

incraasata 86,  87 

Ophiarachnella    .  ...     87 

Ophiarachniufe  83, 88 

Ophiarthrum .92 

Ophibolua  Ketulus..  113 

g.  getulua 115,139,140 

OphiehthuB  ocellatus 247 

Ophiemua    83 

Ophioiethiaps  74 

Ophioblenna 62 

Ophiobrachion , 50 

Ophiobyrsa 50 

Ophiobyrsella 50 

Ophiobyrsins , 47,60 

Ophiocamax 62 

Ophiocampsis 74 

Ophiocentrus 69 

Ophioceramis 81,83,92 

obstrieta 65 

OphiochKta 44,84,85,87 

hirauta 85 

mixta 84,88 

Ophlochasma 87 

Ophiochiton .     88 

fastigatuB ...  .86 

lymani...  .  88 

Ophiochitonids 75,  88 

OphiochitoniiuB 88 

OphiochondriiUE 65 

OphiochondruB 65 
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Ophioglypha  inBata 

81 

OphiMhiTsia 

66,67 

Ophiochytra 

insolita- 

77 

tenuis 

intorta 

jejuna,. 

69 

87 

7^,91 

latro  .   ... 

77 

Ophiocominffi 

91, «2 

78 

. .  .44, 84, 85, 87 

brevispina 

85 

lutkeni 

cmcU 

84 

81 

cupida 

84 

76 

84 

.       .  ,    81 

obtecta 

papillata 

84 

78,81 

84 

pulverutenta 

paupera 

77 

Pl^a 

81 

O^hiocrSs  

90 

priacn 

90,91 

77 

Ophiocratas 

81,82 

rugoea 

Ophiocreas 

Ophiocten.._. 

83 

scutellata 

Bladeni 

81 

83 

79 

::  ■::;■:.:  1? 

Bordida 

77 

atellata 

Ophiocymbium 

11 

Bterea    

79 

tenera  

81 

lessellata 

undata 

81 

74,75,83 

78,81 

83,87 

urbana  

90 

77 

47 

verrucosa. 

81 

81 

Ophit^mna 

74 

C^hiogyptia 

65 

aspera...    . 

.     .    81 
...     77 

OphiohyaJus  ,  . 

47,48 

Kotoi 

Ophiohymen. 

OphiolAes 

,    4» 

81 

.,.,    47,48 

62,66 

64 

postata 

81 

Ophioleda  minima 

63 

80 

Ophiolepidida 

fratema  .       .     . 

75,81 

Ophiolepia 

jmpressa 

plevata    .  . 

....     79 

81 

76 

77 

OphioleptoplaJt 

47 
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Ophioleufie 83  '  Ophioplax  lamelloBa... 

Ophioteucids 74,75,83  Ijungmanj 

Ophiolimna -..,44,62,84,86  1   Ophiopleu 


littorallB 84 

operculata. 

Ophioupus 

C^hiologimiu I      .      . 

OphiolophuB 74      Ophioph 

Ophiomastiiue 75,  7«  ;  armntus 

Ophiomastix 87,92      "  '" 

Ophiomaatua.. ..  76  i 

Ophioraaza 74  ' 

Ophiomedea 62  , 

Ophwmidafl 81.82  i 

Ophiomisidium. 
Ophiomitra 

dicycla. 

exigua 

-habrotata.. 


Ophioplinthoca. 62,6" 

occluea , 6; 

Ophioplinthus 71 

OphioplocuB 81,8; 


Ophiomitrdla 

Ophiomteris 

obstricta 

projecta 

Ophiomuaium.!'.!'!. 

flabelluro. 

pulchellum.... 

Bpecioaum 

Ophiomycee 

C^hiomytie 

CT)hiomyxa 

Ophiomyxidfe 

Ophiomyxiiue 

Ophioncus 

Ophionema 

Ophionephthys 

phalerata 

Ophionereidinffi. , .. 
Ophionereis 

porrecta,, 

Ophionotus 


OphiopaUas-.r .- 

^hiopeeten 

C^hiopenia 

(^hioperla 

Opbiop«ia  custoa... 

reducta 

Ophiopczella 

Ophiophoiia 

Ophiophragmus 

affinis 

japonicuB 

OphJophrixus 

Ophiophrura 

Ophiophthirius 

Ophiophycia 

OphiophyUum 

Ophioplax 


62 


74 

83 

76,  78 

.     62 

47 

47 

Ophioachiia 

mirabilis.., 
OphioaphBTtt . 

.     60 
50 
60 

.       .  ..    74 

hidekii  ,.. 

...     47 

Ophioat^aciuin 

...    47 

47 

62, 63 

BtultlU 

64 

'                      74 

Ophiotrichida; 
Ophiotrichoidee . 

74 

HI,  82, 83 

76,81 

62 

62 

60 

74 

opwS::;:;:::::r: 

alba 

antillarum 

capensis.  . 

casta 

clypeata.... 
contigua. , 

82 

.    82 
81 
82 
82 

82 

el^aU 

82 

76 

lonnispina 82 
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platydiiica 

polyplax 

projecta .     .     .   . 

atellata 

teseellata 

tjalfiana. 

OphioEODella 81,  S 

Opbisaurua  compressus 128 

ventralis 

Ophiura 76,78,8 

ocervata 


albida 

unphitritea... 
arctica ... . 

atacta 

aurafitiBCa . 
bath  ybia . 
bracnyactia  . 

brevispina 

calyptolepie ... 


cryptolepifl 

fl^cllat-a  .. 
glyptodiaca  . 


micntcantha... 


hexactis 

imbecillus... 

indica 

inermiB. 

kinbergi 

lepida . . . 
leptoctenla . 
Ijungmani .. 


oodoaa... 

oediplax 

papillata  .  . 
peniehra  .  . 
poiniKiphorii 
quaariHpina 

stuwitzit 

thouleti 

Opbiurasea  obstrictus 

OphiuroohKta 44, 83, 84, 8 

OphiurocoiUB 44,8 

miliaria 

monolepia 84,8 

pulverulenta., 

Ophiurodon , 44, 8 


Ophiuropsis 52 

j   OpiHthoaema  oglinum     522,543 

I   Oreohelix  barbata 333 

I  chiricahuana 333 

I  clappi 333 

I  ferriaai 326,  U2-334, 340 


*U 


hachetana 32.. .  ,  .._ 

h.  cadaver Stt 

strigoea 332,349,372 

8,  depressa 349, 372 

Oropeza 468 

OrpWa  pagana 282 

Orphulella  olivocea 99 

puDctata. 282 

Orthoderella  oniata 277 

Orthopristis  dirysopteris 250,538 

scapularis MB 

OryiomyB  palustris 162 

Osceola  dollata  doliata 139 

d,  parallela 140 

elapsoidea 139, 140, 165-167 

Osmllia  vioUcea 287 

Ostracion  triqueter 541 

Otocinclus  fimbriatus , ....  257 

flexilia 237 

237 

221 


Oxydora*  niger 

Pachyrrhina ^5,466,467 


Palsmon  jamaiceDsis . .    . 

Pales       .. 

Paludestrina  protea..        .    . 
Pauthlora  exoleta 

thalassina 

Papipappua  clarazianua 

Paratichthye  lethoHtigmus 

Paramphiura 

Paraatainnatopteraunipunctata... 
Paratettix  hesperus 

t«lt«ciis  extensus 

Paratylotropidia  beutenmu^eri 


Parauchcni  pter 

PareiodoQ  microptt 

Parorphula  (iTaminett 

Patula  Htrigoea  concentrata.. 
Paulinia  acuminata  .... 

serviUci 

Pectinura 

forbeaii 

Perca  flavcscens  

Percina  caprode^s^ra 

Pcrcopsia  omUcomaycuB   . 
PctromeUipon  cruentatus.. 

c.  coronatus 

Phacops 

Phagorus  nieuhofii..         .... 
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Philypnua  donnitor 

542 

8 218 

spinuloaa 

.     ..  288 

Phylloscyrtus  conotus 

...  292 

Physa  humerosa 

400 

,390,400 

219 

220 

21« 

cyanostigma    . 

..  .    218 

.  264 

lateristriga.. 

..  216 

peruense . 

214 

Pimelodus  allinis..  .   . 

S06 

bsthyurus 

SI3 

SIS 

CSS""::.  : 

..  soe 

humilis 

.   .  .    S09 

latenatriga    .. 

Sie,  218 

IDBCUlatUS 

.      .  214 

.  S06 

plalycephalus  . 

.«U,218 

valendenniB 

214 

(Rharadia)  vilsoni    .  ,. 

529 

Pimeionotus  vilsoni 

.  .   ..  6i9 

Pimephalea  notatua  .  . 

...  519 

Pisidium  compressum... 
pauperculuni   ,. ,. 

391,400 

....  400 

140 

Plagiola  elegans 

553 

S53 

Planorbis  arizonensis 

390,400 

caribieua 

390,400 

.  390 

liebmanni 

390 

parvus 

390,400 

tenuis.. 

PlatygloBsus  maculipinna   . 

540 

Platvpeltisferox..ll9,  121,  122 

,  147, 188 

Platystacus  colylephorus  ..  . 

Plecostomus  ancislroidfw  .. 

267 

233 

auTO^ttatus 

biserifttua  .. 

^33  \ 

233 

233   1 

emai^atus 

guacan.. 

S30   , 

iaKuribenais 

264 

267 

233,530   1 

scopularilla 

.  .    .  233  \ 

PlecostomuB  una 267 

vaUIanti 233 

variipictus. 287 


wuchereri 1 

PlestiodoD , 

anthracinus 

quisquelinealus    ...    .133, 135, 

Pleiirobema  ffisopua t 

clava 555,  i 

.  conradi  ...  .  .  I 

cuneata  .         .  ..  i 

cypbia J 

mytiloides  .  i 

aimpaoni I 

Ptotosis  anguillaria ' 

Podisma  austraiis .     . 

scudderi 

PiEcilia  vivipara i 

Pa-cilurichtbya  bimaculatua,  261,  2 


pulcher... 


Poffo 

Pouachiua  virens  

Polycentrua  BKhomburgkii    ... 

tricolor 

Polydactylus  virginkus 

Polygyra  lawic  tallulahenaia... 


Pomacanthutt  arcuatiu... 541 

PomaUinius  aaltatrix 248, 533 

PomoIobuB  paeudoharengus.    ,  247, 517 

Pomoxis  Hparoidea 248 

PorcuH  bajad 219 

Poronotus  triacanthus 517 

Potamocarcinus  Dicafaguenais 261 

Praticolella  bakeri IM 

beriandieriana 194 

griseola 194, 198 

jejuna 196,197 

.  olavia         197 

lawH!,,. 197 

1.  taUulahensia 197 

mobiliana 195,196,197 

m.  floridana IW 

pachyloma . . .       194,  195, 197,  198 

Priacanthus  orenatue 249 

Priapichthya  annectcns 261 

Pristis  pectinatUB 245 

Prochitod  us  nigricans 262,263 

Bteindachneri    263 

Promicropa  guttatua    ....  .  .  249 

Prolotetix  lobulatua  280 

Paeudacria  nigritua 2S2 

Pacudauchenipterus  guppyi 222,5^ 

nodosus 222, 629 

Paeudomopa  neglects 271 

Pseudoplatyatoma  lasciatum 218 

tipinum 219 

PseudopleuronecIesamericaDua         517 
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pBeudopomala  brachyptera  reven 
Pseudorhamdia... 

piscatrix 

Pseudoecarus  Buacainai& 

Pseudothelphuea  garmani ... 

richiDondi.. 

PterocryptiB  gai^ticus 

Pterygoplichthys  multiradiatua .. 
Ptychobranchus  Fasciolaria 

phaseoluH 

Punctum  calif oraicum 

pygnMeum 

Pupilla  olandi 


sjTigenes 

Pupoidea  hordacea 

marginata 

Pygidium  areolatum... 


poeyanum 

Pygocenlrus  piraya.. . 
iVgosteua  pungitius .... 
I^^midula  crankhitci 

Quadrula  aaperrima 

cordata 

costata. 

^ylindricus 


,389,390,400 


flava 

lachrymosa... 

metanevra  .   . 

nodulata 

obliqua... . 
plena, 

pustukta 

puslutosa 

p.  pemodosa 
pyramiata.. .. 

quadrula 

rubipnosa  . 

BubovalLn 

Bubrotunda 

tuberculata. 

undulata 


Rachycentron  canadum 2* 

RadiodJHRUs  millecoBtatuB 

Raja  ocellata 

pipiens  8phenocepha1a,177, 1 

Bcpt^ntnonalis fl 

R«mipe8  scutdlatus    ..  .. 

Rhadinea .    . 

RhamdeUa  bathyurus.. 


Rhamdella  etraminea 2 

Rhamdia  brachyptera 2 

cinerascenB S 

cyanostigina..., * 

humilis 2 

maDaguensis i 

mounseyi  ...  2 

ortoni  S 

pentlandi  ..  2 

quelen .    .  2 

nojtc  209,2 

aapo...  2 

sebse ...  2 

vilsoni .     .  209,^ 

Khineloricaria  cades 2 

Rhineodon  typus 3 

Rhineura 1 

floridana., .  ,. I 

BhinobatoB  pellucSns i 

Rhinodoras  prionomus i 

Rivulua  faartii  531,; 

isthmeDsis 2 

micropus £ 

Rypticus  arenatus S 


saponaceus 249,534,535 

Saccobranchua  foBsilis 228 

Salmo  maratoni 516 

Saiveiinus  alpiDus  marstonj 516 

marstom , 517 

tontinalis 515,  518, 519 

Sardasarda 248,532 

Sardinella  liumeralis 522 

niacrophthalma    522 

Scaphura  nigra 287 

Scapsipedus 297 

airicanus ■ 297 

Umbatus 297 

Scapteriscus  borellii   ,    289 


.  Sil 


Scarus  aurofrenatus 

■  frondosus.. , 

lacrimoeus... 

radians 

SceloponiB  undulatuB... 

Schilbe  mystus  

Schilbeodea  eiulia 

gyrinUH 


Sciienops  Dceilatus 250 

!  Scoliodon  terrfe-novie 244 

Scomber  scombrus 517 

I  Scomberomorus  cavalla 248 

maculatus 248 

I  regalis 532 

:■  Scorpfena  berRii 642- 

brasiliensis 251,542 

251 


plot 
..  213  i  Sivtophis  conAais... 
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Scotophifl  tetua 162, 164 

Scotussa  rubripea. 286 

Scudderia  cuneata. 105 

Scyllina  picta. 282 

Selene  vomer 248, 533 

Seteoaspia  benbergii 203,529 

Semele  Dellaatriata 27 

bicolor 26 

califomica 25 

caDcellata 27 

corrugata 25 


eUiptica 

flavescens... 
formoHa 


jur—" 


26  , 

orbicularia 25  j 

pacifica... 87 

proxima 25 

pulchra 27  I 

p.  var.  montcrpyi..  .   .     27  | 

rwilaris 27  . 

rubrolineata  ..   .  27, 28  I 

rubropicta.    .       .  .26 

nibrotincta. .  .27 

rupicola 86  ! 

nipiuiD 26  i 


I  Sonorella  dallj 394 

danietai 398 

dragoonenaiB 869,371,373 

eremita 401, 403. 4M,  407, 415 

I  ferrissi 368,369 

granulatissima 391,398,399 

E-  occidentaiis 898 

Eachitana,  326-^29,  347-349,  385, 
397,411 

h.  flora »47, 348, 349 

h.  peloncillensia 329, 347,  U9 

huachucana 396 

1  occidentaiis 391 

optata 348 

papBgomm 408,405 

'!:!!'40i,408 


implex. 


vaH^ata.... 


Seminatrix ' 142 

SemotiluH  bullaris 519 

Seriola  lalandi 248 

Serranua  auriga 63i 

coronatUB 633 

impetiginosus 533 

iindiiloBUB 333 

Serraaalmus  rhombeus 264 

Seserinus  paru 533 

Si^beia 66 

Siren  laccrtina 252 

SistruruB  miliarius,  140,  144-146,  188, 

253 

SoDorella  apache 871,373 

aBhmuni 327,4*1*6,411 

a.  ambigua 411 

a.  capax 410,411 

bab<H]uivarieDBia..414,4l5,415,417 

b.  depre«ea 417 

bartachi 884 

bicipitis 348,369 

bowiensifl 385 

clappi 329,391, 395, 897, 398 

comobabienais 401 


rowelli 

aantaritana 

aitiena 407,410,415 

I  8.  arida 409 

B.  comobabiemsia 409,  410 

I  tumamocenaia,  401,  402,  403,  405, 

I  409,415 

vespertina 410, 414, 414-416 

I  viriliB 394 

walkeri 392,  «M,  396, 397 

w.  aguaealientensia 896 

'  Sorubim  lima 219 

i  Sparisoma  abbottl 268 

aurofrenatum 541 

distinclum S4I 

'  flaveacena ....250,546 

hoplomystax 540 

mdiana 260,  540 

rubripinne.... 546 

Spathalium  stall 283 

I   Sphajrium  trianguiare 390 

I   SpharasemoD  tcquale  scudderi 100 

collare  ai^uatipenne 100 

i  c.  pallidum 100 

humile ..,,...  100 

I  inomatum 101 

oculatuffl 101 

saxatile 101 

B.  plamira 101 

I  Spheroides  harperi 251 

macuiatus .„,  251 

;  spenglcri 251 

teatudineuB 251,256,541 

Sphyrtena  barracuda 248,532 

borealis 248 

,  guachaDcho 532 

■  Sphyma  liburo 521 

■zygaina 245, 521 

Squalua  acanthias 517 

Stagmatoptera  hyakiptera 279 

j   Staurorhectus  loDgicomis 282 

!   Stegophiura 76,  78, 79 

I  vivipara.... 79,  79. 

',  St«leoxipbua  cataatates 279 
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Stellifer  ateUifer 539 

Stenacris  interior ...,. 285 

Stenamma  tuivum  piceum 37,38 

Stenobothrus  acutus 100 

Stephanolepis  hiapidus. 541 

Stemothixrus  caruiatus 114 

Stevardia  altipinnis 530 

Sthenocephalua ■ 52 

Stilosoma 142 

extenuatum 252 

StolephoniB  surinsmensia 524 

Storeria  dekayi,  142, 144, 145-147, 149, 
177-179 


Striatura milium  meridionalis 383 

Sturisoma  guentheri 241 

Styliolina. 564 

Suecinift  avara 383,390,399,414 

Symphonota  viridie 554,555 

Synbranchus  marmoratus 531 

SynRnathus  louisianie 248 

Synodus  fffitene 247,529 


Tachisurus  spixii 

Tantilla  coronata 

TanyderuH 

Tarentola  cubana 

Tarpon  atlantieua...  ., 245, 

Tautoga  onitis 

Teirapene  Carolina 

TetanorhjTicImB  borelli 

humuis 

Tetragonopterua  maculatus 

unilineatus 

Tettigidea  acuta 

apiculata 

annata. 

a.  depresaa 

proraa  eloQgata 

apicata 

Tetlix  hancocki  abbreviatus.. 


529 


hancocki 

tentatua. 

Thamirophis  compreaaicaudus,  142, 1 

sackeDi.. ■ 

sauritUB..., 181, 

s.  aackeni,  142,  144-146,  149,  1 


a.  ordinatus,    142,    144-146,    149, 
183,184 

Thesprotia  vidua.. 279 

Theudoria  melanocnerais 287 

Thuanus  thynnus 517 

.  Thysanophora  homii,  326,  334,  349, 
364,  373,  389,  399,  400,  408 


ictolipula)  algonquiii 4M 

alta. 485,501 

anpilata 459, 460, 474, 4.74 

an^tlpeiinis 460 

apicalis , 460 

appendiculata. 460 

arctic* 464 

auatralia 503 

balioptera 460 

bella       461,487 

beaselei 483,484 

bicornia 504,505,506 

bideoB 464 

califomica 466,467 

caloptera 461 

canadenaia 461 

casta 461,50.^ 

Cayuga *86 

centralis. 461 

cincta 461 


oollaris... 4 

cunctana. 5 

decora ■ 4 

dietziana 601, 603, 5 

discolor 4 

eluta. 4 

fallax 4 

fascials 461,^ 

fragilis 462,466,475,^75,4 

fratema 4 

fuliginosa 479,  .(79,4 

Sata. 4 
jnata 4 

hermannia * 

ignobilie 462,4 

imperfecta 4 

infuBcata 462, 6 

jejuna 4 

lohnaoDiuia... 504,6 

kennicotti 480,4 

Itevigata -■  4 

latipeunis 4 

loewiana 4 

longiventris 4 

macroldiia .463,4 

macrostema 4 


mandan 4 

megaura. 504, 505, 6 

mingwe. 4 

monticola 4 

nobilia 4 

morrisoni 504, 505, 607, 5 

(Trichotipula)  oropezoides 4 

pachyrhinoides... .467,4 

pallida 4 

parshleyi 504,5 
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Tipula  peoicilUta 496 

penobgcot 460,  472 

perlongipes 481, 4S2 

piUceps 482,484 

polymera ,466 

prtBcisa ....      463 

pubera .  463 

rangiferiim 4«8 

HC£ti>hu1a .  .  512 


septentrionalis.  ..  ....  463 

serrulata 463 

eerta, 463 

simplex 490 

epeciosw 463,.i79,480 

Btrowns ..  464 

subfasciata ....  464 

submacukta 464,  492 

sulphurea 481 

suBpecta 4M.476 

taughannock 47S,  4S0 

tepbrocephala 464 

464 

464 


tesselata 

Utra 482 

trinidadeo^ 466 

triplex 464 

tuscarors 498 

umbrosa 465 

unitnacutata 466 

valida ,  465 

versicolor ' 466 

Torpedo  electricus  226 

ToxicophiB  pugnax 187 

TrachiDOtus  carolinus   .     .  248 

talcatus 248 

Riaucus 248 

Tracnurapa    crumenaphthalmuK,    256, 
257, 533, 543 

TrachynoryBtes  brevibarbus 222 

^leatUB 222,529 

iBocanthus 222 

Trachypterus  gryphurus  244 

TretaoorbinitB  variabilia 256 

Trichaster 44,52 

Trichaateriiiic 46,51 

TrichaateriiuB 52,62 

TrichiuruB  lepturus 248,532 

TrichomycteniB  pardus             SSS,  229 
poeyanus ZS9 

rivuiatus ....  sea 

Trichotipula 468 

TrimerotropiB  pallidipennis 282 

TriBtemma. 335 

Tritogonia  tuberculata 664 

vernicoBa ...  654 

Tropidonotus  biaectus 148 

compreesicauduB  bisectus 176 

c.  walkeri 17S 

cyclopium 175 


TropidoDotua  tasciatuB, 

142.  145,  148, 

170,  174-176 

175 

f.  pictiveatriB 

142,175 

,148, 174-176 

taxispibtus,    141, 

42,    144-146, 

,  173, 177, 187 

UBtUS 

148 

TropiduTus  torauatua ... 

269 

551 

metaplata 

S5S 

550 

550 

tomloaa 

550 

triqueter 

BBO 

triquctra. 

550 

truncata 

281 

S4S 

TylosuruB  mannus 

notatuB 

Typblops  lumbricalis 

266 

Unioallwnata 

658 

658 

aurata... 

bulUta 

SS7 

555 

cardium 

sst 

cordata 

SB8 

costala... 

S50 

craasideoB 

565 

cuneata 

555 

c.  var.  sulcata 

decorticata 

dilatata 

ellipsaria 

BBS 

elliptica 

555 

faaciata 

651 

BSl 

fasciolaris 

568 

flava 

557 

BBO 

f.  var.  buUata  

657 

fragiUs 

BBS 

558 

558,  559 

gibbosa 

sso 

mtemipta 

B50 
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Unio  lateralis 

657 

BBl 

.653 

564,  568 

661 

BB2 

ievigattt 

6Bi 

B54 

lineolata 

65S 

longft 

558 

Upeneus  maculatus 

250,257 

559 

macukliiB 

mBP(nTiola 

568 

Vallonia  albuU 

346 

megaptera 

cyclopbercUa 

556 

346 

metaplata 

mytifoidcs 

556 

pcrspectiva  346, 349, 384, 390, 400 

BBS 

H6,346 

nigTMcens 

Vertigo  totoradeiub  arUonensis,  367, 

niBTofaeeiata   

BBl 

BBO 

390 

obliquaU 

ovata 

389,400 

658 

6S8 

389,392,414 

olivacea 

658 

533 

olivaria 

653 

apuoi 

pallens 

BB} 

paUida 

558 

Xenocara 

234 

puBiUa, 

665 

B30 

555 

566 

105 

riiinHnila 

occidentale  .... 

105 

558 

rafinesquei 

569 

0.  caudatuni 

105 

55i 

spmosum 

ia5 

retusa 

566, 557 

106 

558 

V.  productum    

.  106 

rubra 

657 

BB6 

140 

Bse 

130 

668 

668 

set 

flinuata 

B66 

nauticus 

2SI 

650 

Zoniopoda  cnientata 

285 

m 

omDicolor 

286 

559 

550 

284 

sulcatUB 

382 

aubrotunda... '.., 

...,55«,658 

400,408 

torsa 

SBg 

389, 399, 400 

tonilosa 

BBO 

Zungaro  lungaro  

209 

triquet«r 

550 

ZygocUatron  superbum. 

285 

,,Googlc 


1915.1 
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GENERAL  INDEX. 
1915. 


Additions  to  Museum,  1915,  592. 

Alexander,  Charles  P.  New  or  little- 
knowD  crane-flies  from  the  United 
States  and  Canada:  Tipulidie, 
Diptera,  Part  2  (Plates  XVI-XXI), 
458,547. 

Amendmeata  to  By-Lawa,  1. 

Banks,  Nathan.  Revision  of  Cayuga 
Lake  Spiders,  560. 

Barbour,  T.,  and  G.  H.  Noble.  Notes 
on  the  water-snake,  Natrix  com- 
preedcauda,  1,  29. 

B«Ty,  8.  Stillman.  Cephalopoda  of 
the  Kermadec  Islands,  547. 

Biddle,  Thomaii,  M.D.,  announcement 
of  death  of,  93, 

Biologia  Centrali  Americana,  minute 
regarding  completion  of,  548. 

Biolopcal  and  Microscopical  Section, 
report  of,  587. 

Botanical  Section,  report  of,  588. 

Boyer,  Charles  S.  Report  of  Blo- 
loicical  and  Microscopical  Section, 
587. 

Bradford,  T.  Hewson.  M.D.,  announce- 
ment of  death  of,  547. 

Brown,  Sfewardson.  Report  of  Bo- 
tanical Section,  589. 

By-Laws,  amendments  to,  1. 

ChurehiU,  WiUiam.  The  earliest 
Samoan  prints,  193,  199. 

Corresponding  Secretary,  report  of, 
573. 

Council  for  191H,  591. 

Crawley,  Howard.  The  sexual  evolu- 
tion of  Sarrocystes  muris,  547. 

Curator's  report,  579. 

Dall,  William  H.  Notes  on  the 
Semelida;  of  the  wevt  coast  of 
America,  including  some  new  species, 
1,25. 

Elections  in  1015.  592. 

Entomoloftical  Section,  report  of,  588. 

Fielde,  Adele  M.  On  certain  vesicles 
found  in  the  integument  of  ants, 
1,  36.  Concerning  the  sense  of 
smell  in  dogs,  42.  A  new  hypothesis 
concerning  butterflies,  93. 


Fowler,  Henry  W.  Notes  on  the 
nematognathus  fishes,  93, 203.  Cold- 
blooded vertebrates  from  Florida, 
the  West  Indies,  Costa  Rica,  and 
eastern  Brazil,  93,  244.  Fishes 
from  Eastern  Canada,  515,  547. 
The  fishes  of  Trinidad,  Grenada,  and 
St.  Lucia,  Briliab  West  Indies,  .520, 
547. 

Geikie,  James,  announcement  of  death 

.    of,  93. 

Godman,  Frederik  Ducane,  minute  of 
congratulation,  548. 

Harshberger,  John  W.  The  diversity 
of  ecologic  conditions  and  its  influ- 
ence on  the  richness  of  floras,  419, 
M7. 

Hawtey,  Joseph  W.,  announcement  of 
death  of,  547. 

Index  to  Genera,  Speciee,  etc.,  601. 

Journal,  issue  of,  548. 

Justice,  Theodore.  Evolution  of  the 
horse  (no  abstract),  193. 

Librarian's  report,  574. 

Lyman.  Benj.  Smith.  Report  of 
Mineraloglctd  and  Geological  Sec- 
tion, 589. 

McClimg,  Clarence  E.,  Ph.D.  Parallel 
difTerenceA  In  germ-cell  organiiation 
and  characters  of  the  body  (no 
abstract),  93. 

McCreary,  George  D.,  announcement 
of  death  of,  560. 

Matsumotn,  H.  A  new  classification 
of  the  Ophiuroldea:  wilji  descrip- 
tions of  new  genera  and  species,  43. 

Meunier,  Stanislas.  Observations  sur 
la  thSorle  gfinfirale  des  ph£nom^e.s 
glaciaires  et  sur  les  galets  strife;  2. 
ThiSorie  du  gneiss  et  des  terrains 
cristaliophylliens  en  ggn^ral,  351. 
547. 

Mineraloglcal  and  Geological  Section, 
report  of,  589. 

Moore,  Clarence  B.  Aboriginal  sites 
on  Tennessee  River  (published  in 
the  Journal),  547. 
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Moore,  J,  Percy,  Ph.D.  Kcport  of 
Corrnrfpouding  Secretary,  573. 

MorriD,  John  T.,  announneoieDt  o( 
death  of,  547. 

Morse,  Albert  P.,  and  Mor)(iui  Hebard> 
Fixation  of  siofilc  type  (Lectotypic) 
Bpecimens  of  aperies  of  AmcrK^an 
Orthoptera,  Division  III,  93,  96. 

Murphy,  Robert  CuHhmaji.  Bird-li/e 
at  an  outpost  of  the  Antarctic  (no 
abstract),  43. 

Nolan,  Edward  J.,  M.D,  Report  of 
Recording  Secretarj',  570.  Report 
of  Librarian,  574. 

Olliceru,  Councillora  and  Meinbera  of 
the  Committee  on  Accounts,  590. 

Omitholofcical  Section,  report  of,  590. 

Paul,  Oglesby,  announcement  of  death 
of,  547. 

Pilsbry,  Henry  A.  Molluwa  of  the 
Southwealern  States,  VI.  The 
Hachet.a  Grande,  Florida,  and  Pelon- 
cillo  Mountains,  New  Mexico  (Plates 
V,  VI,  VII),  323,  647. 

PiUnry,  Henry  A.,  and  James  H. 
Ferriss.  Mollusca  of  I  he  South- 
western SUtcs,  VIl:  The  Dragoon, 
Mule,  Santa  Rita,  Baboquivari,  ana 
Tucson  Ranges,  Arizona  (Plates 
VIll-XV),  363,  647. 

Prime,  Frederick,  announcement  of 
death  of,  647. 

Putnam,  Frederick  W.,  announcement 
of  death  of,  547, 

Recording  Secretary,  report  of,  670. 

Rehn,  James  A.  G.  A  further  contri- 
bution to  the  knowledge  of  the 
Orthoptera  of  Argentina,  193,  270. 

Rehn.  James  A.  G.,  and  Morgan 
Hebard.  The  genus  GryUus 
(Orthoptera)  as  found  in  America 
(Plate  IV),  293,  547. 
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Report  of  Corresponding  Secretary, 
573, 

Report  of  Curators,  579. 

Ri^rt  of  Librarian,  574. 

Report  of  Recording  Secretary,  570. 

Rejxirta  of  the  Sections,  587. 

Scattergood,  George  J.,  announcement 
of  de^th  of,  41. 

Sections,  reports  of,  587. 

Seiss,  C.  Few,  announcement  of  death 
of,  547. 

Sharp,  Benjamin,  M.D.,  announcement 
of  death  of,  and  commemorative 
minute,  41. 

Skinner,  Henry.  Report  of  Entomo- 
logical Section,  SS8. 

Smith,  Burnett.  The  structural  rela- 
tions of  some  Devonian  shales  in 
Central  New  York  (Plate  XXII), 
548,561. 

Sltmding  Committeeti,  1916,  592. 

Stone,  Witmer.  Report  of  Curators, 
579.  Report  of  Ornithological  Sec-, 
tion.  690. 

Trotter,  Spencer,  M.D.,  appointment 
on  Library  Committee,  193. 
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